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TRANSLATOR'S NOTE 



r the writing of this English translation of Professor 
Bergaon's most important work, I was helped by the friendly 
interest of Professor William James, to whom I owe the 
iUumination of much that was dark to me as well as the 
happy rendering of certain words and phrases for which 
an English equivalent was difficult to find. His sym- 
pathetic appreciation of Professor Bergson's thought is 
well known, and he has expressed his admiration for it 
1 one of the chapters of A Pluralistic Universe. It was 

I intention, had he lived to see the completion of this 
islation, himself to introduce it to English readers 
H a prefatory note. 
[ I wish to thank my friend, Dr. George Clarke Cox, for 

jiy valuable suggestions. 
\ I have endeavored to follow the text as closely as 

isible, and at the same time to preserve the living union 
of diction and thought. Professor Bergson has himself 
carefully revised the whole work. We both of us wish 
to acknowledge the great assistance of Miss MiUicent Murby. 
She has kindly studied the translation phrase by phrase, 
weighing each word, and her revision has resulted in many 
improvements. 

But above all we must express our acknowledgment 
I Mr. H. Wildon Carr, the Honorary Secretary of the 
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Aristotelian Society of London, and the writer of several 
studies of "Evolution Creatrice."> We asked him to be 
kind enough to revise the proofs of our work. He has 
done much more than revise them : they have come from 
his hands with his personal mark in many places. We 
cannot express all that the present work owes to him. 

ARTHUR MITCHELL 

Habvard Unitsbbitt 



> FnoMdiingB of QU ArutoUH^an Soeitty, vols. ix. and x., and HMeri 
Jowmal for July. 1910. 
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INTRODUCTION 



The history of the evolution of life, incomplete as it yet 
is, already reveala to us how the intellect has been formed, 
by an uninterrupted progress, along a line which ascends 
through the vertebrate series up to man. It shows us 
in the faculty of understanding an appendage of the faculty 
of acting, a more and more precise, more and more complex 
and supple adaptation of the consciousness of living be- 
ings to the conditions of existence that are made for them. 
Hence should result this consequence that our intellect, 
in the narrow sense of the word, is intended to secure the \ 
perfect fitting of our body to its environment, to represent 
the relations of external things among themselves — in 
short, to think matter. Such will indeed be one of the 
conclusions of the present essay. We shall see that the 
human intellect feels at home among inanimate objects, 
more especially among solids, where our action finds its 
fulcrum and our industry its tools; that our concepts 
have been formed on the model of sohds; that our logic 
is, pre-eminently, the logic of solids; that, consequently, 
our intellect triumphs in geometry, wherein is revealed 
the kinship of logical thought with unorganized matter, 
and where the intellect has only to follow its natural move- 
ment, after the lightest possible contact with experience, 
is order to go from discovery to discovery, sure that ex- 
perience is following behind it and will justify it invariably, 
nut fi'iiii tlii I ill miiiiti ainn /pHiiw thnt mir thniicht, 
^^ its HUinily ligifa) fnpt^ J3 ini'iipahln of presenting the ' 
^Hi niiiiiii nf lifB, th? full meanlHgnsf-th) 
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ircumstaticeB^^ 



movement. Created-by Jife^ia- definite circumstanocB^^ 

to act on definite things, how can it embraeeTHeTTif wfiich 
it is only an emanation or an aspect? Deposited by the 
evolutionary movement in the course of its way, how can 
it b&lapplfed-tO-thewolutioaary iDovcment itseJf?_Aa 
well contend that the part is equal to the whole, that the 
effect can reabsorb its cause, or that the pebble left on the 
beach displays the form of the wave that brought it there. 
In fact, we do indeed feel that not one of the categories of 
our thought — unity, multiplicity, mechanical causality, 
intelligent finality, etc. — applies exactly to the things of 
life: who can say where individuality begins and ends, 
whether the living being ts one or many, whether it is 
the cells which associate themselves into the organism 
or the organism which dissociates itself into cells? In 
vain we force the living into this or that one of our molds. 
All the molds crack. They are too narrow, above all too 
rigid, for what we try to put into them. Our reasoning, 
8o sure of itself among things inert, feels ill at ease on this 
new ground. It would be difficult to cite a biological 
discovery due to pure reasoning. And most often, when 
experience has finally shown us how life goes to work to 
obtain a certain result, we find its way of working is just 
that of which we should never have thought. 

Yet evolutionist philosophy does not hesitate to extend 
.y to the things of life the same methods of explanation which 
have succeeded in the case of unorganized matter. It 
begins by showing us in the intellect a local effect of evo- 
lution, a flame, perhaps accidental, which lights up the 
coming and going of living beings in the narrow passage 
open to their action; and lo! forgetting what it has just 
told us, it makes of this lantern glimmering in a tunnel a 
Sun which can illuminate the world. Boldly it proceeds, 
with the powers of conceptual thought alone, to the ideal 




reconstruction of all things, even of life. True, it hurtles 
in its course against such formidable difficulties, 
its logic end in such strange contradictions, that it very 
gp^dily renounces its first ambition. " It is no longer 
reatttT-itsetf^^'it Bays,""that it will reconatruet, but only 
an imitation of the resf, or rather a symbolical image; the v-- 
■essence of things escapes us, and will escape us always;-^ — 
_we aLOvaMBOng-retBtioHs; the absolute is not in our prov- 
ince; we are brought to a stand before the Unknowable." — 
But for the human intellect, after too much pride, this is 
really an excess of humility. If the intellectual fonn of 
the living being has been gradually modeled on the recip- 
rocal actions and reactions of certain bodies and their 
material environment, how should it not reveal to us some- 
thing of the very essence of which these bodies are made? 
Action cannot move in the unreal. A mind bom to specu- 
late or to dream, I admit, might remain outside reality, 
might deform or transform the real, perhaps even create 
it^-a» we tfeate the figures of rnen and animals that our 
iua^nalioD cuts out of the paseing cloud. But an in- 
tellect bent upon the act to be performed and the reaction y 
to follow, feeling its object so as to get its mobile impression 
at every instant, is an intellect that touches something 
of the absolute. Would the idea ever have occurred to 
us to doubt this absolute value of our knowledge if philoso- ' 
pby bad not shown us what contradictions our speculation 
meets, what dead-locks it ends in? But these difficulties 
and contradictions all arise from trying to apply the usual 
forms of our thought to objects with which our industry ^ 
has nothing to do, and for which, therefore, our molds 
are not made. Intellectual knowledge, in so far as it 
relates to a certain aspect of inert matter, ought, on the 
contrary, to give us a faithful unprint of it, having been 
stereotyped on this particular object. It becomes relative 
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only if it claims, such as it is, to present to us life — tl 
to say, the maker of the etereotype-plate. 

Must we then give up fathoming the depths of lifet" 
Must we keep to that mechanistic idea of it which the 
understanding will always give us — an idea necessarily 
artificial and symbolical, since it makes the total activity 
of life shrink to the fonn of a certain human activity which 
is only a partial and local manifestation of life, a result 
or by-product of the vital process? We should have to do 
80, indeed, if life had employed all the psychical potential- 
ities it possesses in producing pure understandings— that 
is to say, in making geometricians. But the line of evo- 
lution that ends in man is not the only one. On other 
paths, divergent from it, other forms of consciousness have 
been developed, which have not been able to free themselves 
from external constraints or to regain control over them- 
selves, as the human intellect has done, but which, none 
the less, also express something that is immanent and 
essential in the evolutionary movement. Suppose these 
Jf other forms of consciousness brought together and amalga- 
mated with intellect: would not the result be a conscious- 
ness as wide as life? And such a consciousness, turning 
around suddenly against the push of life which it feels 
behind, would have a vision of life complete — would it 
not? — even though the vision were fleeting. 

It will be said that, even so, we do not transcend our 
intellect, for it is still with our intellect, and through our 
intellect, that we see the other forms of consciousness. 
And this would be right if we were pure intellects, if there 
did not remain, around our conceptual and logical thought, 
a vague nebulosity, made of the very substance out of 
which has been formed the luminous nucleus that we call 
the intellect. Therein reside certain powers that are 
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complementary to the understanding, powers of which 
we have only an indistinct feeling when we remain shut up 
in ourselves, but which will become clear and distinct ^ 
when they perceive themselves at work, so to epeak, in the 
evolution of nature. They will thus learn what sort of 
effort they must make to be intensified and expanded in 
! very direction of life. 

[nniinta tnnpying^-fchnf.Tfttfiyg qf kfiOU^ge Mid U 

y irflife~seeTn to us insej)arabler A theory of life that J'^ 
is not accompam'Kl_hy_acritieism of knowledge Is" Obliged : 
to accept/ as"1bEy_Staod*jlS"^coE5Ppt5-whTch-the under-" 
standing puts at its disposal: it can Biitenclosethe Tacts, 
wiltiog or not, in pre-existing frames which it regards as 
uHimate. It thus obtains a symbolism which is convenient, 
perhaps even necessary to positive science, but not a direct 
vision of its object. On the other hand, a theorj'of knowl- 
edge which does not replace" the intellecf in the general 
evolution of life will teach us neither how the frames of 
knowledge have been constructed nor how we can enlarge 
or go beyond them. It is necessary that these two in- 
qmrics, theory of knowledge and theory of life, should 
join each other, and, by a circular process, push each other 
on unceasingly. 

Together, they may solve by a method more sure, brought 
nearer to experience, the great problems that philosophy 
poses. For, if they should succeed in their common en- 
terprise, they would show us the formation of the intellect, 
and thereby the genesis of that matter of which our in- 
tellect traces the general configuration. They would 
dig to the very root of nature ana of mind. They would 
substitute for the false evolutionism of Spencer — which 
consists in cutting up present reality, already evolved, 
into little bits no less evolved, and then recompoeing it 
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with theae fragments, thus positing in advance everythi 
that is to be explained — a true evolutionism, io which 
\ reality would be followed in its generation and its growth. 
But a philosophy of this kind will not be made in a 
day. Unlike the philosophical systems properly so called, 
each of which was the individual work of a man of genius 
and sprang up as a whole, to be taken or left, it will only 

^ be built up by the coUective and progressive effort of many 
thinkers, of many observers also, completing, correcting 
and improving one another. So the present essay does not 
aim at resolving at once the greatest problems. It simply 
desires to define the method and to permit a glimpse, on 
some essential points, of the possibility of its application. 
1 Its plan is traced by the subject itself. In the first 

"^ chapter, we try on the evolutionary progress the two 
ready-made garments that our understanding puts at our 
disposal, mechanism and finality;' we show that they do 
'^ not fit, neither the one nor the other, but that one of them 
miglit be recut and resewn, and in this new form fit less 
badly than the other. In order to transcend the point 
of view of ihe understanding, we try, in our second chapter, 
to reconstruct the main lines of evolution along which life 

/ ' The idea of regarding life oa traDscending teleology u well aa 

-i, mechaniem is far from being a new idea. Notably in three articles by 
Ch. Dunan on "Le problftme de la vie" {Revue philosopkiqve, 1802) it 
is profoundly treated. In the development of this idea, we agree with 
Cb. Diuum on irora than one point. But the views we are pre&entiiig 
on this matter, »« on the queationG attaching to it, are those that wa 
expressed long ago in our Ettai *ur let donnfa imnUdiatts de Ja coti' 
»eienet (Paris. 188B>. One of the principal objects of that essay was, 
in fact, to show that the psychical life is neither unity nor multiplicity, 
that it transcends both the mechanical and the initlleciual, mechanism 
and finahsm having meaning only where there is "distinct multiplicity," 
"spatialily," and consequently assemblage of pre-ensting part«: 
"ml duration" signiBex both undivided continuity and creation. In 
the present work we apply these same ideas to life in general, regarded, 
iBoreover, it«elf (ram the psychological point of view. 
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has traveled by the side of that which has led to the human 
intellect. The intellect is thus brought back to its generat- 
ing cause; which we then have to grasp in itself and follow ^ 
in its movement. It is an efifort of this kind that we at- 
tempt — incompletely indeed — in our third chapter. A 
fourth and last part is meant to show how our imderstand- 
ing itself; by submitting to a certain discipline, might / 
prepare a philosophy which transcends it. For that, 
a glance over the history of systems became necessary, 
together with an analysis of the two great illusions to which, 
as soon as it speculates on reality in general; the human 
understanding is exposed. 
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The existence of which we are most assured and which 
we know best is unquestionably our own, for of every 
other object we have notions which may be considered 
external and superficial, whereas, of ourselves, our per- 
ception is internal and profound. What, then, do we 
find? In this privileged case, what is the precise mean- 
ing of the word "exist"? Let us recall here briefly the 
conclusions of an earlier work. 

I find, first of all, that I pass from state to state. 1 1- 
&m warm or cold, I am merry or sad, I work or I do noth- 
ing, I look at what is around me or I think of something 
else. Sensations, feelings, volitions, ideas — such are the 
changes into which my existence is divided and which 
color it in turns. I_change, theiVJSdthput ceasing. But 
this is not saying enougK. Change is far more radical 
than we are at first inclined to suppose. 

For I speak of each of my states as if it formed a block 
and were a separate whole. I say indeed that I change, 
but the change seems to me to reside in the passage from 
one state to the next: of each state, taken separately, 
I am apt to think that it remains the same during all the 
time that it prevails. Nevertheless, a slight effort of 
attention would reveal to me that there is no feeling, no 
idea, no voUtion which is not undergoing change every 
moment: if a mental state ceased to vary, its duration 




> most 
tt^iial states, the visual perception of a motionless external 
object. The object may remain the same, I may look at 
■.iVFrom the same side, at the same angle, in the same light, 
nevertheless the vision I now have of it differs from that 
which I have just had, even if only because the one ia an 
instant older than the other. My memory is there, which 
conveys something of the past into the present. My men- 
tal state, as it advances on the road of time, is continually 
swelling with the duration which it accumulates: it goes 
on increasing^roUing upon itself, as a snowball on the 
snow. Still more is this the case with states more deeply 
internal, such as sensations, feelings, desires, etc., which 
do not correspond, like a simple visual perception, to aa 
unvarying ertemal object. But it is expedient to dia- 
r^ard this uninterrupted change, and to notice it only 
when it becomes sufficient to impress a new attitude on 
the body, a new direction on the attention. Then, and 
then only, we find that our state has changed. The 
truth is that we change without ceasing, and that the 
state itself is nothing but change. 

This amounts to saying that there is no essential differ- 
ence between passing from one state to another and per- 
sisting in the same state. If the state which "remains 
the same" is more varied than we think, on the other hand 
the passing from one state to another resembles, more than 
we ima^ne, a single state being prolonged; the transition 
is continuous. But, just because we close our eyes to 
the unceasing variation of every psychical state, we are 
obliged, when the change has become so considerable 
as to force itself on our attention, to speak as if a new state 
were placed alongside the previous one. Of this new state 
we assume that it remains unvarying in its turn, and so 
OD endlessly. The apparent discontinuity of the pG^chical 
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life is then due to our attention being fixed on it by a^ 
series of separate acts: actually there is only a gentle 
slope; but in following the broken line of our acts of at- 
tention, we think we perceive separate steps. True, 
our psychic life is full of the unforeseen. A thousand 
incidents arise, which seem to bs cut o£f from those which 
precede them, and to be disconnected from those which 
foOow. Discontinuous though they appear, however, 
in point of fact they stand out against the continuity of a 
background on which they are designed, and to which 
indeed they owe the intervals that separate them; they 
are the beats of the drum which break forth here and there 
in the symphony. Our attention fixes on them because 
they interest it more, but each of them is borne by the 
fluid mass of our whole psychical existence. Each is only 
the best illuminated point of a moving zone which com- 
prises ftU that we feel or think or will— all, in short, that 
we are at any given moment. It is this entire zone which 
in reality makes up our state. Now, states thus defined 
cannot be regarded as distinct elements. They continue 
each other in an endless flow. 

But, as our attention has distinguished and separated 
them artificially, it is obliged next to reunite them by 
an artificial bond, It imagines, therefore, a formless 
ejo, indifferent and unchangeable, on which it threads 
the psychic states which it has set up as independent 
fiotitTes. Instead of a flux of fleeting shades merging 
into each other, it perceives distinct and, so to speak, 
solid colors, set side by side Uke the beads of a necklace; 
it must perforce then suppose a thread, also itself Bohd, 
to hold the beads together. But if this colorless sub- 
stratum is perpetually colored by that which covers it, 
it is for us, in its indeterminateness, as if it did not exist, 
rince we only perceive what is colored, or, in other words, 



4 CREATIVE EVOLUTION 

psychic states. As a matter of fact, this substratum has!] 
no reality; it is merely a symbol intended to recall un- 
ceasingly to our consciousness the artiScial character of 
the process by which the attention places clean-cut states 
side by side, where actually there is a continuity whiclkl 
imfolds. If our existence were composed of separata! 
states with an impassive ego to unite them, for us there* 
. would be no duration. For an ego which does not chtmg e 
\ does not endure, and a psychic state which remains tho 
^ ^ same so long as it is not replaced by the following state! 
\ does not endure either. Vain, therefore, is the attempt!! 
to range such states beside each other on the ego supposed*! 
to sustain them: never can these solids strung upon a solid,! 
make up that duration which flows. What we actually! 
obtain in this way is an artificial imitation of the internal! 
life, a static equivalent which will lend itself better to th»a 
requirements of logic and language, just because we have! 
eliminated from it the element of real time. But, as regardflf 
i, the psychical life unfolding beneath the symbols which! 
conceal it, we readily perceive that time is just the stuff! 
it is made of. 

There is, moreover, no stuff more resistant nor morfti 

substantial. For our duration is not merely one instant! 

replacing another; if it were, there would never be any-1 

thing but the present — no prolonging of the past into the! 

actual, no evolution, no concrete duration. DuratioaJ 

>. is the continuous progress of the pa.<rt which gnaws int( 

the future and which swells as it advances. And as thi_ 

^ past grows without ceasing, so also there is no Umit to! 

its preservation. Memory, as we have tried to prove,*! 

ia not a faculty of putting away recollections in a drawer,! 

or of inscribing them in a register. There is no register^ 

no drawer; there is not even, properly speaking, a facultyJ 

tiSaUere tt mimoirt. Puis, 1896, ob&ps. ii. &ad iii. 
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iculty works intermittently, when it will or when it 
can, whilst the piling up of the past upon the past goes on 
without relaxation. In reality, the past is preserved by 
itself, automatically. In its entirety, probably, it follows 
us at every instant; all that we have felt, thought and 4^ 
willed from our earhest infancy is there, leaning over th^.-'' 
present which is about to join it, pressing against the portals 
of consciousness that would fain leave it outside. The 
cerebral mechanism is arranged just so as to drive back into 
the unconscious ahnost the whole of this past, and to admit 
beyond the threshold only that which can cast light on 
the present situation or further the action now t>eing pre- 
pared — in short, only that which can give us^ul work. 
At the most, a few superfluous recollections may succeed 
in smuggling themselves through the half-open door. 
These memories, messengers from the unconscious, remind 
us of what we are dragging behind us unawares. But, 
ei'en though we may have no distinct idea of it, we feel 
vaguely that our past remains present to us. \Vliat are 
we, in fact, what ia our dmrader, if not the condensation 
of the history that we have Uved from our birth— nay, 
even before our birth, since we bring with us prenatal i^ 
dispositions? Doubtless we think with only a small 
part of our past, but it is with our entire pastj including^ 
the (wi^nal bent of our soul, that wo dc-^ire, wi'l and act. 
Onfpast, thejvaa a whole, is raivle manifest to us in it.s 
jinpiiT«p;~ "if, ig felt in the form of tendency, although a 
small port of it only is known in the form of idea. 

From this survival of the past it follows that conscious- 
ness cannot go through the same state twice. The cir- 
eumstances may still be the same, but they will act no 
longer on the same person, since they find him at a new 
moment of his history. Our personality, which is being 
built up each instant with its accumulated e-vperience, 
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changes without ceasing. By changing, it preventa any ' 
state, although superficially identical with another, from 
ever repeating it in its very depth. That is why our 
duration is irreversible. We could not live over again 
a single moment, for we should have to begin by effacing . 
the memory of all that had followed. Even could we erase | 
this memory from our intellect, we could not from our will. 
t-Thus our personality shoots, grows and ripens with- 
out ceasing. Each ot its moments is something new added 
to what was before. We may go further: it is not only 
something new, but something unforeseeable. Doubt- 
less, my present state is explained by what was in me and 
by what was acting on me a moment ago. In analyzing 
it I should find no other elements. But even a superhuman 
intelligence would not have been able to foresee the simple 
indivisible form which gives to these purely abstract 
elements their concrete organization. For to foresee con- 
sists of projecting into the future what has been perceived 
in the past, or of imagining for a later time a new group- 
ing, in a new order, of elements already perceived. But . 
that which has never been perceived, and which is at thaJ 
same time simple, is necessarily unforeseeable. Now sucl 
is the case with each of our states, regarded as a momenJ 
in a history that is gradually unfolding: it is simple, am 
it cannot have been already perceived, since it concei 
trates in its indivisibility all that has been perceived am 
what the present is adding to it besides. It is a 
moment of a no less original history. 

The finished portrait is explained by the features i 
the model, by the nature of the artist, by the colors spread 
out on the palette; but, even with the knowledge of what 
explains it, no one, not even the artist, could have fore- 
seen exactly what the portrait would be, for ^o predict 
it would have been to produce it before it was produced — 
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1 absurd hypothesis)wIiich ia its own refutation. Even 
so with regard to the moments of om' life, of which we are 
the artisans. Each of them is a kind of creation. And 
just as the talent of the painter is formed or deformed^ 
in any case, is modified — under the very influence of the 
works he produces, so each of our states, at the moment 
of its issue, modifies our personality, being indeed the new 
form that we are just assmning. It ia then right to say ^ 
that what we do depends on what we are ; but it is n 
to add also that we ar e, t o a certain extent , ffhflt ""f '^". 
and that we are creating ourselves continually. This ' 
creation of self by self is the more complete, the more one 
reasons on what one does. For reason does not proceed 
in such matters as in geometry, where impersonal premisses 
are given once for all, and an impersonal conclusion must 
perforce be drawn. Here, on the contrary, the same 
reasons may dictate to different persons, or to the same 
person at different moments, acts profoundly different, 
although equally reasonable. The truth is that they 
are not quite the same reasons, since they are not those 
of the same person, nor of the same moment. That is 
why we cannot deal with them in the abstract, from out- 
aide, as in geometry, nor solve for another the problems 
by which he is faced in life. Each must solve them from 
ftithin, on his own account. But we need not go more 
deeply into this. We are seeking only the precise meaning s^ 
that our consciousness gives to this word "exist," and we . 
find that, for a conscious being, to exist is to change, to 
j)ge is to mature, to mature is to go on creating oneself 
Should the same be said of existence in general? 



' A material obje ct, of whatever kind, presents opposite 
chttraclera to those which we have just been describing. 
Either it remains as it ia, or else, if it changes under the 
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influence of an external force, our idea of this change ir 
that of a displacement of parts which themselves do not 
change. If these parts took to changing, we should spht 
them up in their turn. We should thus descend to the 
molecules of which the fragments are made, to the atoms 
that make up the molecules, to the corpuscles that generate 
the atoms, to the "imponderable" within which the , 
corpuscle is perhaps a mere vortex. In short, we shouldl 
push the di\'ision or analysis as far as necessary. But Wfl] 
should stop only before the unchangeable. 
C~ Now, we say that a composite object changes by 1 
displacement of its parts. But when a part has left iti 
position, there is nothing to prevent its return to it. 
group of elements which has gone through a state ( 
therefore always find its way back to that state, if not by | 
itself, at least by means of an e.'ctema! cause able to restore 
everything to its place, rthis amounts to saying that any 
state of the group may he repeated as often as desired^-^ 
and consequently that i:he group does nest grow aid. 
has no histoij-.) 

' TKus^nolKiug is created therein, neither form nor matt 
What the gi'oup will be is already present in what it isy 
provided "what it is" includes alt the points of the i 
verse with which it is related. A superhuman intellect 
could calculate, for any moment of time, the position of 
any point of the system in space. And as there is nothing 
more in the form of the whole than the arrangement t 
its parts, the future forms of the system are theoretical 
visible in its present configuration. 

All our belief in objects, all our operations on the system 
that science isolates, rest in fact on the idea that time doi 
not bite into them. We have touched on this questi^ 
in an earlier work, and shall return to it in the course fl 
the present study. For the moment, we will confine c 
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selves to pointing out that the abstract time t attributed 
by science to a material object or to an isolated system 
consists only in a certain number of simultaneities or more 
generally of correspondences, and that this number re- 
mains the same, whatever be the nature of the intervals 
between the correspondences. With these intervals we 
are never concerned when dealing with inert matter; or, 
if they are considered, it is in order to count therein fresh 
correspondences j^t ween which again we shall not care 
what happens. (_£ommon sense, which is occupied with 
detached objects, and also science, which considers isolated 
systems, are concerned only with the ends of the intervals 
and not with the intervals themselves^ Therefore the flow 
of lime might assume an infinite rapidity, the entire past, 
present, and future of material objects or of isolated 
systetns might be spread out all at once in space, without 
there being anything to change either in the fonnulae 
of the scientist or even in the language of common sense. 
The number ( would always stand for the same thing; it 
would still count the same number of correspondences 
between the states of the objects or systems and the points 
of the line, ready drawn, which would be then the " course 
of time. " 

Yet succession is an undeniable fact, even in the material 
world. Though our reasoning on isolated systems may 
imply that their history, past, present, and future, might 
be instantaneously unfurled like a fan, this history, in 
point of fact, unfolds itself gradually, as if it occupied 
a duration like our own. If I want to mix a glass of sugar 
and water, I must, willy nilly, wait until the sugar melts. 
This little fact is big with meaning. For here the time I 
have to wait is not that mathematical time which would 
apply equally well to the entire history of the material 
world, even if that historj- were spread out instantaneously 
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in space. It coincides with my impatience, that ia to say», 1 
with a certain portion of my own duration, which I cannot 
protract or contract as I like. It is no longer something 
thought, it is something lived. It is no longer a relation, 
it is an absolute. What else can this mean than that the 
glass of water, the sugar, and the process of the sugar's 
melting in the water are abstractions, and that the Whole 
within which they have been cut out by my senses and ua*J 
derstanding progresses, it may be in the manner of al 
consciousness? 

Certainly, the operation by which science isolates andl 
closes a system is not altogether artificial. If it had no a 
objective foundation, we could not explain why it is clearly I 
indicated in some cases and impossible in others. We \ 
shall see that matter has a tendency to constitute isolaMeM 
systems, that can be treated geometrically. In fact, wol 
shall define matter by just this tendency But it is only I 
(/& tendency. QWatter does not go to the end, and tlusl 
isolation is never complete^ If science does go to the I 
end and isolate completely, it is for convenience of studyj'l 
it is undeistood that the so-called isolated system reraainaJ 
subject to certain external influences. Science merely! 
leaves these alone, either because it finds them slight'l 
enough to be neghg^ble, or because it intends to take themj 
into account later on. It is none the less true that these I 
influences are so many threads which bind up the system! 
to another more extensive, and to this a third which in- 1 
eludes both, and so on to the system most objectivelyj 
isolated and most independent of all, the solar system coin 
plete. But, even here, the isolation is not absolute. Curl 
sun radiates heat and light beyond the farthest planet. I 
And, on the other hand, it moves in a certain fixed direction^ 
drawing with it the planets and their satelhtes. 
thread attaching it to the rest of the universe is doubtlee 
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' toiuoQS. Nevertheless it is along this thread that 
18 transmitted down to the smallest particle of the world 
in which we live the duration immanent to the whole 
of the imiverse. 

The universe endures. The more we study the nature*- 
of time, the more we shall comprehend that duration means 
invention, the creation of forms, the continual elaboration 
of the absolutely new. The systems marked off by science 
endure only because they are bound up inseparably with 
the rest of the universe. It is true that in the universe 
itself two opposite movements are to be distinguished, 
as we shall see later on, "descent" and "ascent," The 
first only unwinds a roll ready prepared. In principle, 
it might be accomplished almost instantaneously, hke 
releasing a spring. But the ascending movement, which 
corresponds to an inner work of ripening or creating, 
endures essentially, and imposes its rhythm on the first, 
vhicb is inseparable from it. 
There is no reason, therefore, why a duration, and so a\ i<^ 

1 of existence like our own, should not be attributed I 
"Tto the systems that science isolates, provided such sys-| 
terns are reintegrated into the Whole. But they must] 
be so reintegrated. The same is even more obviously 
true of the objects cut out by our perception. The dis- 
tinct outlines which we see in an object, and which give 
it its individuality, are only the design of a certain kind 
of influence that we might exert on a certain point of space : 
it is the plan of our eventual actions that is sent back to 
our eyes, as though by a mirror, when we see the surfaces 
and edges of things. Suppress this action, and with it 
consequently those main directions which by perception 
are traced out for it in the entanglement of the real, and 
the individuality of the body is re-absorbed in the universal c 
interaction which, without doubt, is reality itself. 
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Now, we have considered material objects generally. 
Are there not some objects privileged? The bodies we 
perceive are, so to speak, cut out of the stuff of nature 
by our perception, and the scissors follow, in some way, 
the marking of Hnes along which action might be taken. 
But the body which is to perform tliis action, the body 
which marks out upon matter the design of its eventual 
actions even before they are actual, the body that has 
only to point its sensory organs on the flow of the real 
in order to make that flow crystallize into definite fonns 
and thus to create all the other bodies — in short, the living 
body — is this a body as others are? 

Doubtless it, also, consists in a portion of extension 
bound up with the rest of extension, an intimate part of 
the Whole, subject to the same physical and chemical 
laws that govern any and every portion of matter. But, 
while the subdivision of matter into separate bodies is 
relative to our perception, while the building up of cloaed- 
off systems of material points is relative to our science, 
(^the living body has been separated and closed off by nature 
herself) It is composed of unlike parts that complete 
each other. It performs diverse functions that involve 
each other, (jt is an individiial) and of no other object, 
not even of the crystal, can this be said, for a crystal has 
neither difference of parts nor diversity of functions. 
No doubt, it is hard to decide, even in the organized world, 
what is individual and what is not. The difficulty ia 
great, even in the animal kingdom ; with plants it is almost 
insurmountable. This difficulty ia, moreover, due to 
profound causes, on which we shall dwell later. We shall 
see that individuality admits of any number of degrees, 
and that it is not fully realized anywhere, even in man. 
But that is no reason for thinking it is not a charaeter- 
XBtic property of hfe. The biologist who proceeds as a 
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geometrician is too ready to take advantage here of our 
inability to give a precise and general definition of in- 
dividiiality, A perfect definition applies only to a com^ 
jJeteii reality; now, vital properties are never entirely 
realized, though always on the way to become so; they 
are not so much states as tendencies. And a tendency 
achieves all that it aims at only if it is not thwarted by 
another tendency. How, then, could this occur in the 
domain of life, where, as we shall show, the interaction 
of antagonistic tendencies is always implied? HP particu- y/ 
lar, it may be said of individuality that, while the ten- 
dency to individuate is everywhere present in the organized 
world, it is everyTvhere opposed by the tendency towards 
reproduction.) For the individuality to be perfect, it 
would be necessary that no detached part of the organism 
could live separately. But then reproduction would be 
imp(»Bible. For what is reproduction, but the building. V 
up of a new organism with a detached fragment of the old? 
Indi^'iduality therefore harbors its enemy at home. Its 
verj- need of perpetuating itself in time condemns it never 
to be complete in space. The biologist must take due 
account of both tendencies in every instance, and it is 
therefore useless to ask him for a definition of individuality 
that shall fit all cases and work automatically. 

But too often one reasons about the things of life in 
the same way as about the conditions of crude matter. 
Nowhere is the confusion so evident as in discussions about 
indi^iduaUty. We are shown the stumps of a Lum- 
briculus, each regenerating its head and living thence- 
forward as an independent individual; a hydra whose 
pieces become so many fresh hydras; a sea-urchin's egg 
whose fragments develop complete embryos: where then, 
W6 are a^ked, was the individuality of the egg, the hydra, 
tht wonn? — But, because there are several individuals 
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now, it does not foHow that there was not a single itt- 
dividual just before. No doubt, when I have seen several 
drawers fall from a chest, I have no longer ^the right to 
say that the article was all of one piece. But the fact is 
that there can be nothing more in the present of the chest 
of drawers than there was in its past, and if it is made up 
of several different pieces now, it was so from the date of 
its manufacture. Generally speaking, unorganized bcxlies, 
which are what we have need of in order that we may act, 
and on which we have modelled our fashion of thinking, 
are regulated by this simple law : (the_ jreaen/ contains noth- 
iTig more than the past, and what is found in 0^ effect was 
already in the cause's But suppose that the distinctive 
f eatiir£jiLthe_ oigaiuafidJiDdy is that it g rows and ch anges 
wittmit-Ceafing, as indeed the most superficial observation 
testifies, there would be nothing astonishing in the fact 
that it jy^a_nT}/r in thp firetjoatance, and_aft£OsardaJnflai/. 
The reproduction of unicellular organisms consists in 
just this — the hving being divides into two halves, of which 
each is a complete individual. True, in the more complex 
animals, nature localizes in the almost independent sexual 
cells the power of producing the whole anew. But some- 
thing of this power may remain diffused in the rest of the 
organism, as the facts of regeneration prove, and it 
conceivable that in certain privileged cases the 
may persist integrally in a latent condition and manift 
itself on the first opportunity. In truth, that I may havtt.| 
the right to speak of individuality, it is not necessary thafi 
the organism should be without the power to divide 
fragments that are able to live. It is sufficient tl 
should have presented a certain systematization of 
before the division, and that the same systematizatu 
tend to be reproduced in each separate portion afterwai 
Now, that is precisely what we observe in the org! 
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irid. We may conclude, then, that individuality is 
^ "never perfect, and that it is often difficult, sometimes 
impossible, to tell what is an individual, and what is not, rJ 
but that ]ife nevertheless manifests a search for indi-  
viduality, as if it strove to constitute systems naturally 
isolated, naturally closed. 



By this is a living being distinguished from all that 
our perception or our science isolates or closes artifici- 
ally. It would therefore be wrong to compare it to an 
object. Should we wish to find a term of comparison in 
the inorganic world, it is not to a determinate material 
object, but much rather to the totality of the material 
universe that we ought to compare the living organism. 
It is true that the comparison would not be worth much, 
for a living being is observable, whilst the whole of the 
uni%'erse is constructed or reconstructed by thought. But 
at least our attention would thus have been called to the 
essential character of organization. Like the universe as a 
whole, hke each conscious being taken separately, the 
oi^anism which lives is a thing that endures. Its past, 
in its entirety, is prolonged into its present, and abides 
there, actual and acting. How otherwise could we under- 
stand that it passes through distinct and well-marked 
phases, that it changes its age — in short, that it has a 
histoiy? If I consider my body in particular, I find that, 
like my consciousness, it matures little by little from infancy 
to old age; like myself, it grows old. Indeed, maturity 
and old age are, properly speaking, attributes only of my 
body ; it is only metaphorically that I apply the same names 
to the corresponding changes of my conscious self. Now, 
(if I pass from the top to the bottom of the scale of living 
beings!)from one of the most to one of the least differentia- 
ted, from the multicellular organism of man to the unicellu- 



16 



CREATIVE EVOLUTION 



lar organism of the Infusorian, I find, even in this simplr 
cell, the same proeeaa_Q£_grQiEing old. The Infusorian 
IB exhausted at the end of a certain number of divisions, 
and though it may be possible, by modifying the environ- 
ment, to put off the moment when a rejuvenation by con- 
jugation becomes necessary, this cannot be indefinitely 
postponed.' It is true that between these two extreme 
cases, in which the organism is completely individualized, 
there might be found a multitude of others in which the 
individuality is less well marked, and in which, althoug^-B 
there is doubtless an ageing somewhere, one cannot sayi 
exactly what it is that grows old. Once more, there is n 
universal biological law which applies precisely and ante 
matically to every living thing. There are only dirediot, 
in which life throws out species in general. Each particul 
Bpecies, in the very act by which it is constituted, affi 
its independence, follows its caprice, deviates more i 
less from the straight line, sometimes even remounts t 
slope and seems to turn its back on its original dlrectio] 
It is easy enough to argue that a tree never grows oldj 
since the tips of its branches are always equally youi 
always equally capable of engendering new trees by buddi 
But in such an organism — which is, after all, a societ 
rather than an individual — something ages, if only 
leaves and the interior of the trunk. And each cell, coB; 
sidered separately, evolves in a specific way. (jVheret 
•^ anything lives, there is, open somewhere, a register in whi 
time is being inscribed.^ 

This, it will be said, is only a metaphor. — It is of t 
very essence of mechanism, in fact, to consider as me( 
phorical every expression which attributes to time : 
effective action and a reality of its own. In vaJn dot 
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immediate experience show us that the very basis of our 
co nscioua existence is mfpi^ry, that is to say,^he pro- 
longation of the past into the present, or, in a word, dura^ 
tion, acting and irreversible) In vain does reason prove 
to us that the more we get away from the objects cut out 
and the systems isolated by common sense and by science 
and the deeper we dig beneath them, the more we have 
to do with a reality which changes as a whole in its in- 
most states, as if an accumulative memory of the past 
made it impossible to go back again, ^he mechanistic 
instinct of the mind is stronger than reason, stronger than 
immediate experience. ^The metaphysician that we each 
carry unconsciously within us, and the presence of which 
is explained, as we shall see later on, by the very place that 
man occupies amongst the living beings, has its fixed re- 
quirements, its ready-made explanations, its irreducible 
propositions: all unite in denying concrete duration. 
Change must be reducible to an arrangement or rearrange- <- 
jn&it of parts; the irreversibility of time must be an ap- 
pearance relative to our ignorance; the impossibility of 
turning back must be only the inability of man to put 
things in place again. So growing old can be nothing more 
than the gradual gain or loss of certain substances, per- 
haps both together. Time is assumed to have just as 
much reality for a li\'ing being as for an hour-glass, in 
which the top part empties while the lower fills, and all goes 
where it was before when you turn the glass upside down. 
Tnie, biologists are not agreed on what is gained and 
what is lost between the day of birth and the day of death. 
There are those who hold to the continual growth in the 
volume of protoplasm from the birth of the cell right on 
to its death.' More probable and more profound is the 

* Sedgmck Uinot, On Certain Phenomaut of Gromng Old (Proc. Amer. 
A—ee. tor Om Adaaiuxmtnt of Science, SQth Meeting, Salem, 1891, pp. 
^ 271-288). 
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theory according to which the diminution bears on th«l 
quantity of nutritive substance contained in tbat "inDerl 
environment" in which the organism is being renewed,! 
and the increase on the quantity of unexcreted residual'l 
substances which, accumulating in the body, finally "crust.1 
it over."' Must we however — with an eminent bacterial 
ologiat — declare any explanation of growing old insufticient 
that does not take account of phagocytosis?" We do not 
feel qualified to settle the question. But the fact that the 
two theories agree in affirming the constant accumulation 
or loss of a certain kind of matter, even though they have 
little in conmion as to what is gained and lost, shows pretty 
well that the frame of the explanation has been furnished 
a priori. We shall see this more and more as we proceed 
with our study : it is not easy, in thinking of time, to escape 
the image of the hour-glass. 
f The cause of growing old must lie deeper. We hold 
that there is unbroken continuity between the evolution 
of the embryo and that of the complete organism. The 
impetus which causes a living being to grow larger, to 
develop and to age, is the same that has caused it to pass 
through the phases of the embryonic life. The develop- 
ment of the embryo is a perpetual change of form. Any 
one who attempts to note all its successive aspects becomes 
lost in an infinity, as is inevitable in dealing with a con- 
tinuum. Life does but prolong this prenatal evolution. 
The proof of this is that it is often impossible for us to say 
whether we are dealing with an organism growing old or 
with an embryo continuing to evolve; such is the case. 



' Le Dantec. VlndividualiU tt I'errew indii>idualitt«, Paris, 1905, 
pp.84 ff. 

' Metchnikoff, La DtglnireKenet tiniU (Ann^e biologique. m., 1897, 
pp. 249 fT.). Cf. b7 the same author. La Naturt humaine, Paris, 1903, 
pp. 312 S, 
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for example, with the larvae of insects and Crustacea. 
On the other hand, in an organism such as our own, crises 
like puberty or the menopause, in which the individual vk 
is completely transformed, are quite comparable to changes 
in the course of larval or embryonic life— yet they are part 
and parcel of the process of our aging. Although they occur 
at a definite age and within a time that may be quite short, 
no one would maintain that they appear then ex abrupto, 
from without, simply because a certain age is reached, just 
as a legal right is granted to us on our one-and-twentieth 
birthday. It is evident that a change like that of puberty 
is in course of preparation at every instant from birth, 
and even before birth, and that the agmg up to that crisis 
consists, in part at least, of this gradual preparation. 
In short, what is properly vital in growing old is the in- 
sensible, infinitely graduated, continuance of the change 
of form. Now, this change is undoubtedly accompanied 
by phenomena of organic destruction: to these, and to 
these alone, will a mechanistic explanation of aging be 
confined. It will note the facts of sclerosis, the gradual 
accumulation of residual substances, the growing hyper- 
trophy of the protoplasm of the cell. But under these 
visible effects an inner cause lies hidden. The evolution 
of the liii'ing being, like that of the embryo, implies a con- 
tinual recording of duration, a persistence of the past in 
the present, and so an appearance, at least, of organic 
memory. 

The present state of an unorganized body depends ex- 
clusively 00 what happened at the previous instant; and 
likewise the position of the material points of a system 
defined and isolated by science is determined by the po- 
fiitioo of these same points at the moment immediately 
before. In other words, the laws that govern unorganized 
matter are expressible, in principle, by differential equations 
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in which time (in the sense in which the mathematician 
takes this word) would play the rale of independent variable. 
Is it so with the laws of life? Does the state of a living 
body find its complete explanation in the state immediately 
before? Yes, if it is agreed a priori to liken the living bodyH 
to other bodies, and to identify it, for the sake of the argit- 1 
ment, with the artificial systems on which the chemist, ' 
physicist, and astronomer operate. But in astronomy, 
physics, and chemistry the proposition has a perfectly 
definite meanmg: it signifies that certain aspects of the 
present, important for science, are calculable as functions 
of the immediate past. Nothing of the sort in the domtun 
of life. Here calculation touches, at most, certain phe- 
nomena of organic destruction. Organic creaiion, on the 
contrary, the evolutionary phenomena which properly 
constitute life, we cannot in any way subject to a mathe- 
matical treatment. It will be said that this impotence 
is due only to our ignorance. But it may equally well 
express the fact that the present moment of a living body 
does not find its explanation in the moment immediately 
before, that aU the past of the organism must be added to 
that moment, its heredity — in fact, the whole of a very 
long history. In the second of these two hypotheses, 
not in the first, is really expressed the present state of 
the biological sciences, as well as their direction. As for 
the idea that the hving body might be treated by some 
superhuman calculator in the same mathematical way as 
our solar system, this has gradually arisen from a meta- 
phyeic which has taken a more precise form since the 
phs'sical discoveries of Galileo, but which, as we shall 
show, was always the natural metaphysic of the human 
mind. Its apparent clearness, our impatient desire to 
find it true, the enthusiasm with wnich so many excellent 
minds accept it without proof — all the seductions, in short, 
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ist it exereises on our thought, should put us on our 
* guard against it. The attraction it has for us proves well 
enough that it gives satisfaction to an innate inclination. 
But, as will be seen further on, the intellectual tendencies 
innate to-day, which life must have created in the course 
of its evolutioQ, are not at all meant to supply us with 
an explanation of life: they have something else to do. 

Any attempt to distinguish between an artificial and a 
natural system, between the dead and the living, runs 
counter to this tendency at once. Thus it happens that 
we find it equally difficult to imagine that the organized 
has duration and that the unorganized has not. When 
we say that the state of an artificial system depends ex- 
clusively on its state at the moment before, does it not 
seem as if we were bringing time in, as if the system had 
something to do with real duration? And, on the other 
hand, though the whole of the past goes into the making 
of the living being's present moment, does not organic 
memory press it into the moment immediately before the 
present, so that the moment immediately before becomes 
the sole cause of the present one? — To speak thus is to 
ignore the cardinal difference between concrete time, along 
which a real system develops, and that abstract time which 
Miters into our speculations on artificial systems. What 
does it mean, to say that the state of an artificial system 
depends on what it was at the moment immediately before? 
There is no instant immediately before another instant; 
there could not be, any more than there could be one 
mathematical point touching another. The instant "im- 
mediately before" is, in reahty, that which is connected 
with the present instant by the interval dt. All that you 
mean to say, therefore, is^^iat the present state of the 
system is defined by efjuations into which differential 
coefficients enter, such as ds\dt, dv\dt, that is to say, at 
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bottom, present velocities and presenl accelerations. Yol 
are therefore really speaking only of the present — a present, 
it is true, considered along with its tendency. The systems 
science works with are, in fact, in an instantaneous present 
that is always being renewed; such systems are never at 
that real, concrete duration in which the past remaiaf 
bound up with the present. When the mathematicia 
calculates the future state of a system at the end of a tin 
(, there is nothing to prevent him from supposing that t 
universe vanishes from this moment till that, and suddenly 
reappears. It is the /-th moment only that counts — 
and that will be a mere instant. What will Sow on in 
the interval — that is to say, real time — does not count, 
and cannot enter into the calculation. If the mathe- 
matician says that he puts himself inside this interval, 
he means that he is placing himself at a certain poin: 
at a particular moment, therefore at the extremity agi 
of a certain time C; with the interval up to 7" he is i 
concerned. If he divides the interval into infinitely see 
parts by considering the differential dt, he thereby expre 
merely the tact that he will consider accelerations i 
velocities — ^that is to say, numbers which denote ' 
dencies and enable him to calculate the state of the s, 
. at a given moment. But he is always speaking of a givi 
^moment — a static moment, that is — and not of flow 
time. In short, the vxtrld the maihematidan deals vrith \ 
a world that dies and is reborn ai every instant — the i 
which Descartes was thinking of when he spoke of continm 
creation. But, in tiihe thus conceived, how could evoluticl 
which is the very essence of life, ever take place? Ev^ 
lution imphes a real persistence of the past in the pre 
a duration which is, as it '^$f^, a hyphen, a connec 
link. In other words, to know a living being or » 
system is to get at the very inter\'al of duration. 
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the knowledge of an artificial or mathematical system applies 
only to the extremity. 

Continuity of change, preservation of the past in the 
present, real duration — the living being seems, then, to 
share these attributes with consciousness. Can we go 
further and say that life, like conscious activity, is in- 
vention, is unceasing creation? 



It does not enter into our plan to set down here the 
proofs of transformiBOi. We wish only to explain in a 
word or two why we shall accept it, in the present work, 
as a sufficiently exact and precise expression of the facts 
actually known. The idea of transformism is already 
in germ in the natural classilication of organized beings. 
The naturalist, in fact, brings together the organisms that 
are like each other, then divides the group into sub-groups 
within which the likeness is still greater, and so on: all 
through the operation, the characters of the group appear 
as general themes on which each of the sub-groups per- 
forms its particular variation. Now, such is just the re- 
lation we find, in the animal and in the vegetable world 
between the generator and the generated : on the canvas 
which the ancestor passes on, and which his descendants 
possess in common, each puts his own original embroidery. 
True, the differences between the descendant and the 
ancestor are slight, and it may be asked whether the same 
living matter presents enough plasticity to take in turn 
such different forms as those of a fish, a reptile and a bird. 
But, to this question, observation gives a peremptory 
answer. It shows that up to a certain period in its de- 
velopment the embrj'o of the bird is hardly distinguishable 
from that of the reptile, and that the individual develops, 
throughout the embryonic life in general, a series of trans- 
formationa comparable to those through which, according 
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to the theory of evolution, one species passes into another. 
A single cell, the result of the combination of two cells, 
male and female, accomplishes this work by dividing. 
Every day, before our eyes, the highest forms of life are 
springing from a very elementary form. Experience, 
then, shows that the most complex has been able to issue 
from the most simple by way of evolution. Now, has it 
arisen so, as a matter of fact? Paleontology, in spite 
of the insufficiency of its evidence, invites us to believe 
it has; for, where it makes out the order of succession of 
species with any precision, this order is just what con- 
siderations drawn from embrj-ogeny and comparative 
anatomy would lead any one to suppose, and each new 
paleontological discoveiy brings transformism a new 
confirmation. Thus, the proof drawn from mere ob- 
servation is ever being strengthened, while, on the other 
hand, experiment is removing the objections one by one. 
The recent experiments of H. de Vries, for instance, by 
showing that important variations can be produced sud- 
denly and transmitted regularly, have overthrown some of 
the greatest difficulties raised by the theory. They have 
enabled us greatly to shorten the time biological evolution 
seems to demand. They also render us less exacting 
toward paleontology. So that, all things considered, the 
transformiat hypothesis looks more and more like a close 
approximation to the truth. It is not rigorously de- 
monstrable; but, failing the certainty of theoretical or 
experimental demonstration, there is a probability which 
is continually growing, due to evidence which, while com- 
ing short of direct proof, seems to point persistently in its 
direction: such is the kind of probability that the theoiy 
of transformism offers. 

Let us admit, however, that transformism may be 
wrong. Let ua suppose that species are proved, by in- 
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feroice or by experiment, to have arisen by a discontinuous 
process, of wbicb to-day we bave no idea. Would the 
doctrine be affected in so far aa it bas a special interest 
or importance for us? Classification would probably 
remain, in its broad lines. The actual data of embryology 
would also remain. Tbe correspondence between com- 
parative erabryogeny and comparative anatomy would 
remain too. Therefore biology could and would continue 
to establish between living forms the same relations and 
the same kinship as transformisra supposes to-day. It 
would be, it is true, an ideal kinship, and no longer a 
malenal affiliation. But, as the actual data of paleontology 
would also remain, we should stlll^ve to admit that it is 
successively, not simultaneously, tnat the forms between 
which we find an ideal kinship have appeared^ Now, the 
evolutionist theory, so far as it has any importance for 
philosophy, reqiures no more. It consists above all in 
estAblishlng relations of ideal kinship, and in maintaining 
that wherever there is this relation of, so to speak, logical 
affiliation between forms, there is also a relation of chrono- 
logical succession between the species in which these forms 
are materialized. Both arguments would hold in any 
case. And hence, an evolution somewhere would still 
have to be supposed, whether in a creative Thought in 
which the ideas of the different species are generated by 
each other exactly as transformism holds that species them- 
selves are generated on the earth ; or in a plan of vital organi- 
zation immanent in nature, which gradually works itself out, 
in whicb the relations of logical and chronological affiliation 
between pure forms are just those which transformism 
presents as relations of real affiliation between living 
iDdi^iduals; or, finally, in some unknown cause of life, 
which de\'elops its effects as r/they generated one another. 
Evolution would then simply have been trans'posed, made 
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to pass from the visible to the invisible. Almost all that 
transformism tells us to-day would be preserved, open to 
interpretation in another way. Will it not, therefore, 
be better to stick to the letter of transfonnism as almost 
all scientists profess it? Apart from the question to what 
extent the theory of evolution describes the facta and to 
what extent it symbolizes them, there is nothing in it 
that is irreconcilable with the doctrines it has claimed to 
replace, even with that of special creations, to which it is 
usually opposed. For this reason we think the language 
of transformism forces itself now upon all philosophy, as 
the dogmatic affirmation of transformism forces itself upon 
science. 

But then, we must no longer speak of life in general 
as an abstraction, or as a mere heading under which all 
Uving beings are inscribed. At a certain moment, in 
certain points of space, a visible current has taken rise; 
this current of life, traversing the bodies it has organized 
one after another, passing from generation to generation, 
has become divided amongst species and distributed 
amongst individuals without losing anything of its force, 
rather intejnsifying in proportion to its advance. (\t is 
well known that, on the theory of the "continuity of the 
^ germ-plasm," maintained by Weismann, the sexual ele- 
ments of the generating organism pass on their properties 
directly to the sexual elements of the organism engenderedj 
In this extreme fonn, the theory has seemed debataiUTe, 
for it is only in exceptional cases that there are any signs 
of sexual glands at the time of segmentation of the ferti- 
lized egg. But, though the cells that engender the sexual 
elements do not generally appear at the beginning of the 
embryonic life, it is none the less true that they are alwaj-s 
formed out of those tissues of the embryo which have not 
undergone any particular functional differentiation, and 
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whose cells are m&de of unmodified protoplasm.' In other 
words, the genetic power of the fertihzed ovum weakens, 
the more it is spread over the growing mass of the tissues 
of the embryo: but, while it is being thus diluted, it is 
concentrating anew something of itself on a certain special 
point, to wit, the cells, from which the ova or spermatozoa 
will develop. It might therefore be said that, though 
the germ-plasm is not continuous, there is at least con- 
tinuity of genetic energy, this energy being expended only 
&t certain instants, for just enough time to give the requisite 
impulsion to the embryonic life, and being recouped as 
soon aa possible in new sexual elements, in which, again, 
it bides its time. Regarded from this point of view/h/e ^ 
ts like a current passing from germ to germ through the 
medium of a developed organism\ It is as if the organism 
itflelf were only an excrescence, a bud caused to sprout by 
the former germ endeavoring to continue itself in anew germ, 
TOe es-sential thing is the continuous progress indefinitely 
pursued, an invisible progress, on which each visible organ- 
ism rides during the short interval of time given it to live. 
Now, the more we fix our attention on this continuity 
of life, the more we see that organic evolution resembles 
the evolution of a consciousness, in which the past presses 
against the present and causes the upspringing of a new 
form of consciousness, incommensurable with its ante- 
cedents. That the appearance of a vegetable or animal 
species is due to specific causes, nobody will gainsay. But 
this can only mean that if, after the fact, we could know 
these causes in detail, we could explain by them the form 
that has been produced ; foreseeing the form is out of the 
question.* It may perhaps be said that the form could 

' ftoule, VEmbn/oUigie gintraU, Paris, 1893, p. 319. 

'The irreversibility of the series of living beings hoB been well aet 
brtb by Baldwin ipevtiopment and Evolution, New York, 1902; in 
fwticuUr p. 327}. 
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be foreseen if we could know, in all their details, t 
ditions under wiiich it will be produced. But these con- 
ditions are built up into it and are part and parcel of its 
being; they are peculiar to that phase of its history in 
which life finds itself at the moment of producing the form; 
how could we know beforehand a situation that is unique 
of its kind, that has never yet occurred and will never occur 
again? Of the future, only that is foreseen which is like 
the past or can be made up again with elements like those 
of the past. Such is the case with astronomical, physical 
and chemical facts, with all facts which form part of a 
system in which elements supposed to be imchanging are 
merely put together, in which the only changes are changes 
of position, in which there is no theoretical absurdity in 
imagining that things are restored to their place; in which, 
consequently, the same total phenomenon, or at least the 
same elementary phenomena, can be repeated. But an 
original situation, which imparts something of its own 
originality to its elements, that is to say, to the partial 
views that are taken of it, how can such a situation be 
pictured as given before it is actually produced?' All that 
can be said is that, once produced, it will be e^lained by 
the elements that analysis will then carve out of it. Now, 
what is true of the production of a new species is also true 
of the production of a new individual, and, more generally, 
of any moment of any living form. For, though the 
variation must reach a certain importance and a certain 
generality in order to give rise to a new species, it is being 
produced every moment, continuously and insensibly, 
in every living being. And it is evident that even the sudden 
"mutations" which we now hear of are possible only if 
a process of incubation, or rather of maturing, is going 

 We bave dwolt on this point and tried U> moke it clear in the Etm 
tur la donnita immidiaUa de la co?iicumce, pp. IW-tSl. 
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on throughout a series of generations that do not seem to 
chaage. In this sense it might be said of life, as of con- 
sciousness, that at every moment it is creating something.' 
But against this idea of the absolute originaUty and un- 
foreseeability of forms our whole intellect rises in revolt. 
TTie essential function of our intellect, as the evolution 
of life has fasliioned it, is to be a hght for our conduct, 
to make ready for our action on things, to foresee, for 
a given situation, the events, favorable or unfavorable, 
which may follow thereupon. Intellect therefore in- 
stinctively selects in a given situation whatever is like 
Eomething already known; it seeks this out, in order 
that it may apply its principle that "like produces like." 
In just this does the prevision of the future by common 
sense consist. Science carries this faculty to the highest 
posable degree of exactitude and precision, but does not 
aher its essential character. Like ordinary knowledge, 
in dealing with things science is concerned only with the 
aspect of repetition. Though the whole be orig^al, science 
B-ill always manage to analyze it into elements or aspects 
which are approximately a reproduction of the past. 
Science can work only on what is supposed to repeat it- 
self — ^that is to say, on what is withdrawn, by hypothesis, 
from the action of real time. Anything that is irreducible 

' In his fine work on Genius in AH (Le Cr*nic dans I'art), M. S^ailles 
develnps this twofold tbetU, that art is a continuation of nature and 
th*t liJa is creation. We should willingly accept the second formula; 
but by creation mtut we understand, as the author does, a stfnthesis of 
elements? Where the elements prC'Cxist, the synthesis that will be 
made is virtually given, being only one of the poivible arrangements. 
This ajT&ngemeDt a superhuman inUlIect conld have perceived in ad- 
vance among all the possible ones that surround it. We bold, on the 
oontrary. that in the domain of life the elemcnte have no real and sepa- 
rate existence. They aiB manifold mental views of an indivisible 
pmixm. And for that reason there is radical contingency in progresa, 
inoomjnenaurability between what goes before and what follows — in 
rinrt, duiktion. 
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and irreversible in the successive moments of a history 
eludes science. To get a notion of this irreducibility and 
irreversibility, we must break with scientific habits which 
are adapted to the fundamental requirements of thought,., 
we must do violence to the mind, go counter to the natixi 
bent of the intellect. But that is just the function i 
philosophy. 

In vain, therefore, does life evolve before our eyea as I 
continuous creation of unforeseeable form: the idea alwayi 
persists that form, unforeseeability and continuity are 
mere appearance— the outward reflection of our own ig- 
norance. What is presented to the senses as a continuous 
history would break up, we are toid, into a series of suc- 
cessive states. "What gives you the impression of an 
ori^nal state resolves, upon analysis, into elementary 
facts, each of which is the repetition of a fact already 
known. What you call an unforeseeable form is only a 
new arrangement of old elements. The elementaiy causes, 
which in their totality have determined this arrangement, 
are themselves old causes repeated in a new order. Know- 
ledge of the elements and of the elementary causes would 
have made it possible to foretell the living form which is 
their sum and their resultant. When we have resolved 
the biological aspect of phenomena into physico-chemical 
factors, we viill leap, if necessary, over physics and chemis- 
try themselves; we will go from masses to molecules, from 
molecules to atoms, from atoms to corpuscles: we must 
indeed at last come to something that can be treated as a 
kind of solar system, astronomically. If you deny it, 
you oppose the very principle of scientific mechanism, and 
you arbitrarily afllirm that living matter is not made of 
the same elements as other matter." — We reply thalfwe 
do not question the fujidamental identity of inert matter 
and organized matter^ The only question is whether tha 
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itiiral systems which we call living beings must be aa- 
umilated to the artificial systems that science cuts out 
within inert matter, or whether they must not rather be 
compared to that natural system which is the whole of 
the universe, Cfh^t lif^ is a kind of mechanism I cordially 
agree^ But is it the mechanism of parts artificially isolated 
n-ithm the whole of the universe, or is it the mechanism 
of the real whole? The real whole might well be, we con- 
ceive, an indivisible continuity. The systems we cut out 
within it would, properly speaking, not then be parts at 
all; they would be partial views of the whole. And, with 
these partial views put end to end, you will not malte 
even a banning of the reconstruction of the whole, any 
more than, by multiplying photographs of an object in 
a thousand diHerent aspects, you will reproduce the object 
itself. So of life and of the physico-chemical phenomena 
to which you endeavor to reduce it. Analysis will un- 
doubtedly resolve the process of organic creation into an 
ei'er-growing number of physico-chemical phenomena, 
and chemists and physicists will have to do, of course, 
with nothing but these. But it does not follow that 
chemistry and physics will ever give us the key to life. 

A very small element of a curve is very near being a 
straight Une. And the smaller it is, the nearer. In 
the limit, it may be termed a part of the curve or a part 
of the straight line, as you please, for in each of its points 
a curve coincides with its tangent. So likewise "vitality" 
is tangent, at any and every point, to physical and chemical 
forces; but such points are, as a fact, only views taken 
by a mind which imagines stops at various moments 
of the movement that generates the curve. In reality, 
Ufe is no more made of physico-chemical elements than a 
cun-e is composed of straight lines. 

Id a general way, the most radical progress a science 
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can achieve is the working of the completed results into 
a new scheme of the whole, by relation to which they 
become instantaneous and motionless views taken at in- 
tervals along the continuity of a movement. Such, for 
example, is the relation of modem to ancient geometty. 
The latter, purely static, worked with figures drawn once 
for all; the former studies the varying of a function- 
that is, the continuous movement by which the fij 
is described. No doubt, for greater strictness, all 
siderations of motion may be eliminated from mathe- 
matical processes; but the introduction of motion into the 
genesis of figures is nevertheless the origin of modem 
mathematics. We believe that if biology could ever get 
as close to its object as mathematics does to its own, ik 
would become, to the physics and chemistry of organized 
bodies, what the mathematics of the modems has proved 
to be in relation to ancient geometry. The wholly supei*- 
ficial displacements of masses and molecules studied in 
physics and chemistry would become, by relation to that 
inner vita! movement (which is transformation and not 
translation) what the position of a moving object is to the 
movement of that object in space. And, so far as we can 
see, the procedure by which we should then pass from tho' 
definition of a certain vital action to the system of physit 
chemical facts which it implies would be like passing fi 
the function to its derivative, from the equation of 
curve (i.e. the law of the continuous movement by whJi 
the curve is generated) to the equation of the tan( 
giving its instantaneous direction. Such a science woi 
be a mechanics of transformation, of which our mechanict 
of translation would become a particular case, a simpli- 
fication, a projection on the plane of pure quantity. 
just as an infinity of functions have the same difTerentij 
these functions differing from each other by a coi 
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so perhaps the integration of the physico-chemical ele- 
ments of properly vital action might determine that action 
only in part — a part would be left to indetermination. 
But Buch an integration can be no more than dreamed of; 
we do not pretend that the dream will ever be realized. 
Wc are only trying, by carrying a certain comparison aa 
far as possible, to show up to what point our theory goes 
along with pure mechanism, and where they part company, 
Qmitation of the living by the unorganized may, how- 
ever, go a good wa^ Not only does chemistry make 
organic syntheses, but we have succeeded in reproducing 
artiSciaJly the external appearance of certain facts of 
organization, such as indirect cell-division and proto- 
plasmic circulation. It is well known that the protoplasm 
of the cell effects various movements within its envelope; 
on the other hand, indirect cell-div-ision is the outcome 
of very complex operations, some involving the nucleus 
and others the cytoplasm. These latter commence by 
tlie doubling of the centrosome, a small spherical body 
alongside the nucleus. The two centrosomes thus ob- 
tained draw apart, attract the broken and doubled ends 
of the filament of which the original nucleus mainly con- 
Birttr-d, and join them to form two fresh nuclei about which 
the two new cells are constructed which will succeed the 
firet. Now, in their broad lines and in their external 
appearance, some at least of these operations have been 
succoefully imitated. If some sugar or table salt is 
pulvcriaed and some very old oil is added, and a drop of 
th« mixture is oljserved under the microscope, a froth of 
alveokr structure is seen whose configuration is like that 
of protoplasm, according to certain theories, and in which 
movements take place which are decidedly like those of 
piotopl&'nnic circulation.' If, in a froth of the same kind, 

' BiitAchli. Unterimchungen ub«r Tnikroakopische Schiiume vnd da* Pto- 
toplana, Leipsig, 1892, First P&rt. 
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the air is extracted from an alveolus, a cone of attraction 
is seen to form, like those about the centrosomes which 
result in the division of the nucleus.' Even the external 
motions of a unicellular organism — of an amoeba, at any 
rate — are sometimes explained mechanically. The di8- 
placements of an amoeba in a drop of water would be 
comparable to the motion to and fro of a grain of dust 
in a draughty room. Its mass is all the time absorbing 
certain soluble matters contained in the surrounding 
water, and giving back to it certain others; these con- 
tinual exchanges, like those between two vessels separated 
by a porous partition, would create an everehanging 
vortex around the little organism. As for the temporary 
prolongations or peeudopodia which the amoeba seems 
to make, they would be not so much given out by it as 
attracted from it by a kind of inhalation or suction of the 
Burrounding medium.' In the same way we may perhaps 
come to explain the more complex movements which the 
Infusorian makes with its vibratory cilia, which, 
over, are probably only fixed pseudopodia. 

But scientists are far from agreed on the value of ? 
planations and schemaa of this sort. Chemists havi 
pointed out that even in the organic — not to go so far i 
the organized— science has reconstructed hitherto nothing* 
but waste products of vital activity; the peculiarly active 
plastic substances obstinately defy synthesis. One of 
the most notable naturalists of our time has insisted on 
the opposition of two orders of phenomena observed in 
living tissues, anagenesis and /catagenesis. The role of 
the anagenetic energies is to raise the inferior ener^a 

 Rhumbler, Verauch Hner mrckaninehfii Erklarvng der i 
Zell- und KcmteUung (Soui't Archiv, 1896). 

'Berthold. Sliulien iiier PrfilopUumamechanik, Leipzig, 1886, p. 10^ 
Cf. the explonalioQ proposed by Le Datit«c, Thiorie nouveUe d« la m 
Paris, 1896, p. W. 
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I their own level by assimilating inorganic substances. 
TTiey construct the tissues. On the other hand, the actu^ 
functioning of Ufe (excepting, of course, assimilation, 
growth, and reproduction) is of the katagenetic order, 
exhibiting the fall, not the rise, of energy. It is only with 
the^e fads of katagenetic order that physico-chemistry 
deals — that is, in short, with the dead and not with the 
lining." The other kind of facts certainly seem to defy 
phj-sico-chemical analysis, even if they are not anagenetie 
in the proper sense of the word. As for the artificial 
imitation of the outward appearance of protoplasm, should 
ft real theoretic importance be attached to this when the 
question of the physical framework of protoplasm is not 
yet settled? We are still further from compounding pro- 
toplasm chemically. Finally, a physico-chemical ex- 
planation of the motions of the amoeba, and a fortiori of 
the behavior of the Infusoria, seems impossible to many 
of those who have closely observed these rudimentary 
or:gantsm3. Even in these humblest manifestations of 
life they discover traces of an effective psychological activ- 
ity.' But instructive above all is the fact that the ten- 
dency to explain everything by physics and chemistry ia 
discouraged rather than strengthened by deep study of 
bietolo^cal phenomena. Such is the conclusion of the 
truly admirable book which the histologist E. B. Wilson 

' Cbpe. The Primary Fadors o] Organs Evolution, Chicago, 1896, pp, 
475-tS4, 

■Maupos. "EtudP dea infusoires cilies'' (Arch, de toologie ezptri' 
•MHldfe, t8S3, pp. 47, 491, MS, 549. in purtkuUr). P. Vignon, lU- 
€ktrthtt d* cytologie gintraU imr Us ijnlhdtiumB, Paria, 1902, p. 655. A 
profound itudy of the motions of the Infusonn and a very peoetrating 
aitidatn of tb« idea nf tmpisio have been made recently by Jennings 
(Cmitributiant to Ikt Study oj the Behavtcr of Loipkt Organitms. Wash- 
ington, 10A4). The "type of behavior'' of these loner organisms, as 
Jcaaingadefinwit (pp. 237-252), is unquestionably of the peyohologiod 
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has devoted to the development of the cell: "The study 
of the cell has, on the whole, seemed to widen rather than 
to narrow the enoiroous gap that separates even the lowest 
forms of life from the inorganic world.'" 
To sum up, those who are concerned only with the ' 
I functional activity of the li\-ing being are inclined to be- 
l lieve that physics and chemistry will give us the key to 
biological processes.' They have chiefly to do, as a fact, 
with phenomena that are repeated continually in the living 
being, as in a chemical retort. This explains, in some 
measure, the mechanistic tendencies of physiology. On 
the contrary, those whose attention Is concentrated on 
the minute structure of living tissues, on their genesis 
and evolution, histologists and cnibryogenists on the one 
hand, naturalists on the other, are interested in the retort 
itself, not merely in its contents. They find that this , 
retort creates its own form through a umqiie series of acta j 
that really constitute a kislory. rThus, histologists, emr- 
bryogenists, and naturalists believe far less readily than 
physiologists in the physico-chemical character of vital 
actiony 

The met is, neither one nor the other of these two theories, J 
neither that which affirms nor that which denies the possi- ' 
bility of chemically producing an elementary organism, 
can claim the authority of experiment. They are both 
unvcrifiable, the former because science has not yet ad- 
vanced a step toward the chemical synthesis of a living . 
BubRtance, the second because there is no conceivable way j 
of pro^■ing experimentally the impossibility of a fact. But 
we have set forth the theoretical reasons which prevei 
us from hkening the living being, a system closed off I 
nature, to the systems which our science isolates. Tha 

> E. B. Wilson, The CeU in Devrlopment and Inhmianee, New Yoi| 
I8B7, p. 330. 

> Duin, LaVUetia mort, p. 43. 
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reasons have less force, we acknowledge, in the case of a 
nidiineDtary oi;gamsra like the amoeba, which hardly 
evolves at all. But they acquire more when we consider 
a complex organism which goes through a regular cycle 
of transformations. The more duration marks the living 
being with its imprint, the more obviously the organism 
differs from a mere mechanism, over which duration glides 
without penetrating. And the demonstration has most 
force when it applies to the evolution of life as a whole, 
from its humblest origins to its highest fonns, inasmuch aa 
this evolution constitutes, through the unity and con- 
tinuity of the animated matter which supports it, a single 
indivisible history. Thus viewed, the evolutionist hypothe- 
eia does not seem so closely akin to the mechanistic con- 
ception of hfe as it is generally supposed to be. Of this 
mechanistic conception we do not claim, of course, to 
furnish a mathematical and final refutation. But the 
refutation which we draw from the consideration of real 
time, and which is, in our opinion, the only refutation 
possible, becomes the more rigorous and cogent the more 
frankly the evolutionist hypothesis is assumed. We must 
dwell a good deal more on this point. But let us first show 
more clearly the notion of life to which we are leading up. 
The mechanistic explanations, we said, hold good for 
systems that our thought artificially detaches from the 
lie. But of the whole itself and of the systems which, 
hin this whole, seem to take after it, we cannot admit 
a priori that they are mechanically explicable, for then 
time would be useless, and even unreal. The essence of 
mechanical explanation, in fact, is to regard the future 
and the pa:^t as calculable functions of the present, and thus f 
to claim that all is given. On this hypothesis, past, 
present and future would be open at a glance to a super- 
human intellect capable of making the calculation. Indeed, 
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the scientists who have believed in the universality and 
perfect objectivity of mechanical explanations have, 
consciously or unconsciously, acted on a hypothesis of 
this kind. Laplace foniiulated it with the greatest pre- 
cision: "An intellect which at a given instant knew all 
the forces with which nature is animated, and the respective 
situations of the beings that compose nature— supposing 
the said intellect were vast enough to subject these data 
to analysis — would embrace in the same formula the motions 
of the greatest bodies in the universe and those of the 
Blightest atom; nothing would be uncertain for it, and 
the future, like the past, would be present to its eyes."' 
And Du Bois-Reymond : "\Vc can imagine the knowledge 
of nature arrived at a point where the universal process 
of the world might be represented by a single mathematical 
formula, by one immense system of simultaneous differ- 
ential equations, from which could be deduced, for each 
moment, the position, direction, and velocity of every 
atom of the world."" Huxley has expressed the same idea 
in a more concrete form : " If the fundamental proposition 
of evolution is true, that the entire world, living and not 
living, is the result of the mutual interaction, according 
to definite laws, of the forces possessed by the molecules 
of which the primitive nebulosity of the universe was 
composed, it is no less certain that the existing world 
lay, potentially, in the cosmic vapor, and that a sufficient 
intellect could, from a knowledge of the properties of the 
molecules of that vapor, have predicted, say the state of 
the Fauna of Great Britain in 1869, with as much cer- 
tainty as one can say what will happen to the vapor of 
the breath in a culd winter's day." In such a doctrine, 

 Lapliice, Introduction i la Ihfonr analytique dea probabiJitie (fEuvrm 
eomp&ttM, vol. vii., Piris, 188(1, p. vi.). 

 Du Bois-Heymond, Ober dU Ortnun dt» Naturerkenneni, Lnpeig, 
1SB2. 
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E is Btill spoken of; one pronounces the word, but one 
t not think of the thing. For time is here deprived 
of efEcacy, and if it does nothing, it is nothing. Radical 
mechanism implies a metaphysic in which the totality 
of the real is postulated complete in eternity, and in which 
the apparent duration of things expresses merely the in- 
firmity of a mind that cannot know everything at once. 
But duration is something very different from this for 
our consciousness, that is to say, for that which is most 
indisputable in our experience. We perceive duration 
as a stream against which we cannot go. It is the founda^ 
tion of our being, and, as we feel, the very substance of 
the world in which we live. It is of no use to hold up 
before our eyes the dazzling prospect of a universal mathe- 
nmtic; we cannot sacrifice experience to the requirements [ 
of a sj'stem. That is why we reject radical mechanism. 

But radical fijialism is quite as unacceptable, and for 
the same reason. The doctrine of teleology, in its extreme 
form, as we find it in Leibniz for example, implies that I 
things and beings merely realize a programme previously 
arranged. But if there is nothing unforeseen, no invention 
or creation in the universe, time is useless again. As in the i 
jtic hypothesis, here again it is supposed that I 

V t» given. Finalism thus understood is only inverted 
It springs from the same postulate, with 
t sole difference, that in the movement of our finite 
intdlects along successive things, whose successiveness 
is reduced to a mere appearance, it holds in front of us the 
li^t with which it claims to guide us, instead of putting 
it behind. It substitutes the attraction of the future for 
the impulsion of the past. But succession remains none 
the less a mere appearance, as indeed does movement 
itself. In the doctrine of Leibniz, time is reduced to a 
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confused perception, relative to the human standpoint^J 
a perception which would vanish, like a rising mist, for t 
mind seated at the centre of things. 

Yet finalism is not, like mechanism, a doctrine withi 
fixed rigid outlines. It admits of as naany inflections 
as we like. The mechanistic philosophy is to be taken 
or left: it must be left if the least grain of dust, by straying 
from the path foreseen by mechanics, should show the 
slightest trace of spontaneity. The doctrine of final causes, 
on the contrary, will never be definitively refuted. If 
one form of it be put aside, it will take another. Its 
principle, which is essentially psychological, is very flexible. 
It is 80 extensible, and thereby so comprehensive, that one 
accepts something of it as soon as one rejects pure mech- 
anism. The theory we shall put forward in this book will 
therefore necessarily partake of finalism to a certain ex- 
tent. For that reason it is important to intimate exactly 
what we are going to take of it, and what we mean to leave. ^ 

Let U3 aay at once that to thin out the Leibnizian finalif 
by breaking it into an infinite number of pieces seems t 
us a step in the wrong direction. This is, however, the'* 
tendency of the doctrine of finality. It fully realizes that 
if the universe as a whole is the carrying out of a plan, 
this cannot be demonstrated empirically, and that even 
of the organized world alone it is hardly easier to prove 
ail harmonious: facts would equally well testify to the 
contrary. Nature sets living beings at discord with oni 
another. She everywhere presents disorder alongsidi 
of order, retrogression alongside of progress. But, thouj 
finality cannot be affirmed either of the whole of matter a 
of the whole of life, might it not yet be true, says tlu 
finalist, of each organism taken separately? Is thei 
not a wonderful division of labor, a marvellous solidari^ 
among the parts of an organism, perfect order in infiniti 
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complexity? Does not each li\'ing being thus realize 
a plan immanent in its substance? — This theory con- 
sists, at bottom, in breaking up the original notion of 
fioaUty into bits. It does not accept, indeed it ridicules, 
the idea of an external finality, according to which living 
bdi]@9 are ordered with regard to each other; to suppose 
the grass made for the cow, the lamb for the wolf— that is 
all acknowledged to be absurd. But there is, we are told, 
an internal finality: each being is made for itself, all its 
parts conspire for the greatest good of the whole and are 
inteihgently organized in view of that end. Such is the 
notion of finality which has long been classic. Finalism 
hfl8 shrunk to the point of never embracing more than one 
hving being at a time. By making itself smaller, it probably 
thought it would offer less surface for blows. 

The truth is, it lay open to them a great deal more. 
Radical as our own theory may appear, finality is external 
or it is nothing at all. 

Consider the most complex and the most harmonious 
organism. All the elements, we are told, conspire for 
the greatest good of the whole. Very well, but let us 
not forget that each of these elements may itself be an 
organism in certain cases, and that in subordinating the 
existence of this small organism to the life of the great 
one we accept the principle of an external finality. The 
idea of a finality that is always internal is therefore a self- 
destructive notion. An organism is composed of tissues, 
each of which lives for itself. The cells of which the tissues 
are made have also a certain independence. Strictly speak- 
ing, if the subordination of all the elements of the individ- 
ual to the individual itself were complete, we might contend 
that they are not organisms, reserve the name organism for 
the individual, and recognize only internal finality. But 
every one knows that these elements may possess a true au- 
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tonomy. To say nothing of phagocytes, which push inde- 
pendence to the point of attacking the organism that 
nourishes them, or of germinal cells, which have their own 
life alongside the somatic cells — the facts of regeneration 
are enough: here an element or a group of elements sud- 
denly reveals that, however limited its normal space and 
function, it can transcend them occasionally; it may evi 
in certain cases, be regarded as the equivalent of 
whole. 

There lies the stumbling-block of the vitalistic tbeorid 
We shall not reproach them, as is ordinarily done, 
replying to the question by the question itself: the "viH 
principle" may indeed not explain much, but it is at les 
a sort of label affixed to our ignorance, so as to i 
us of this occasionally,' while mechanism invites us 1 
ignore that ignorance. But the position of vitalism j 
rendered very difficult by the fact that, in nature, there I 
neither purely internal finality nor absolutely dlstin 
individuality. The organized elements composing 
individual have themselves a certain individuality, i 
each will claim its vital principle if the individual pre^ 
tends to have its own. But, on the other hand, the in- 
dividual itself is not sufficiently independent, not sufficiently 
cut off from other things, for us to allow it a "vital prii 

' There are really two lines to follow in contemporary d 
on the one hand, the assertion that pure mecliiiniEm is inauffidl 
which Baaumes great authority when made by such scienti«ts aa Drii 
or Reinke. (or example; and, on the other hand, the hypotheeos i<~ 
this vitalism superposes on mechanism (the ' 'entelecbies'' of Driap 
and lhe"dominantd''of Reinke, etc.). Of these two parts, the foni 
ia perhapa the more interesting. Bee (he admirable studies of C 
Die Lokalimtion morpkogenetiiKher Vorgiinge, Leipzig. 1899; Dit oi 
itehen Regulaliontn, Ltnpztg, 1901; NtUuTbegnffe und .\'aluriiHeUt, L 
Big, 1904; Der VtlalUmua aln Getehkhle vnd aU Z^hre, Lejptig, IM 
and of Reinke— Dm Welt aU Tal. Berlin, 1899; EinUHang hi I 
theoretuche BiiA>gU, Berlin, 1901; Phihiophie der Baianik, Leipl' 
t U0& 
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pie" of its own. An organism such as a higher vertebrate 
is the most individuated of all organisms; yet, if we take 
into account that it is only the development of an ovum 
forming part of the body of its mother and of a spermato- 
zoon belonging to the body of its father, that the egg 
(t.e. the ovum fertilized) is a connecting link between the 
two prpgenitois since it is common to their two sub- 
stances, we shall realize that every individual organism, 
even that of a man, is merely a bud that has sprouted on 
the combined body of both its parents. Where, then, 
does the vital principle of the individual begin or end? 
Gradually we shall be carried further and further back, 
up to the individual's remotest ancestors: we shall find 
him solidary with each of them, solidary with that little 
mass of protoplasmic jelly which is probably at the root 
of the genealogical tree of life. Being, to a certain extent, 
one with this primitive ancestor, he is also solidary with 
all that descends from the ancestor in divergent directions. 
In this sense each individual may be said to remain united 
with the totality of living beings by invisible bonds. So 
it is of no use to try to restrict finality to the individuality 
of the living being. If there is finality in the world of life, it 
includes the whole of life in a single indivisible embrace. 
This life common to all the living undoubtedly presents 
many gaps and incoherences, and again it is not so mathe- 
matically one that it cannot allow each being to become 
individualized to a certain degree. But it forms a single 
whole, none the less; and we have to choose between the 
out-and-out n^ation of finality and the hypothesis which 
co-ordinates not only the parts of an organism with the 
organism itself, but also* each living being with the col- 
lective whole of all others. 

Fmality will not go down any easier for being taken 
M a powder. Either the hypothesis of a finality im- 
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manent in life should be rejected as a whole, or it must 
undergo a treatment very different from pulverization. . 
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I The error of radical finalisin, as also that of i 
L mechanism, is to extend too far the apphcation of certain 
^ concepts that are natural to our intellect. Originally, 
we think only in order to act. Our intellect has been 
cast in the mold of action. Speculation is a luxury, while 
action is a necessity. Now, in order to act, we begin by 
proposing an end ; we make a plan, then we go on to the 
detail of the mechanism which will bring it to pass. This 
latter operation is possible only if we know what we can 
reckon on. We must therefore have managed to extract 
resemblances from nature, which enable us to anticipate 
the future. Thus we must, consciously or unconsciously^ 
have made use of the law of causality. Moreover, 
more sharply the idea of efficient causality is defined { 
our mind, the more it takes the form of a mechanM 
causality. And this scheme, in its turn, is the : 
mathematical according as it expresses a more rigoni 
necessity. That is why we have only to follow the I 
of our mind to become mathematicians. But, on i 
other hand, this natural mathematics is only the i 
unconscious skeleton beneath our conscious s 
. of linking the same causes to the same effects ; and the u 
'\ object of this habit is to guide actions inspired 1 
tcntions, or, what comes to the same, to direct movemei 
combined with a view to reproducing a pattern. We I 
born artisans as we are boni geometricians, and i 
we are geometricians only because we are artisans, 
the Human intellect, inasmuch as it is fashioned f 
needs of human action, is an intellect wliich proceeds ^ 
the same time by intention and by calculation, by ada{4 
iog meaofi to ends and by thinking out mec 
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and more geometrical form. Whether nature be 
Conceived as an immense machine regulated by mathe- 
matical laws, or as the reaUzatioa of a plan, these two waya 
of regarding it are only the consummation of two tendencies 
of mind which are complementary to each other, and which 
have their origin in the same vital necessities. 

For that reason, radical finalism is verj- near radical • 
mechanism on many points. Both doctrines are reluc- 
tml to see in the course of things generally, or even simply 
in the development of life, an unforeseeable creation of 
fonn. In considering reality, mechanism regards only 
the aspect of similarity or repetition. It is therefore ' 
dominated by this law, that in nature there is only like 
reproducing like. The more the geometry in mechanism 
is emphasized, the less can mechanism admit that any- 
thing is ever created, even pure form. In so far as we are 
geonetricians, then, we reject the unforeseeable. We 
nu^t accept it, assuredly, in so far as we are artists, for 
lit lives on creation and implies a latent belief in the 
spontaneity of nature. But disinterested art is a luxury, 
fib pure speculation. Long before being artists, we are 
utiisns; and all fabrication, however rudimentary, lives 
on likeness and repetition, like the natural geometry which 
serves as its fulcrum. Fabrication works on models 
wiiicb it sets out to reproduce; and even when it invents, 
It proceeds, or imagines itself to proceed, by a new ar- 
nugement of elements already known. Its principle \ 
isUttt "we must have hke to produce Uke." In short, 
tke strict application of the principle of finality, like that 
of the principle of mechanical causality, leads to the con- 
clusion that "all is given," Both principles say the same 
tiling in their respective languages, because they respond 
to the aame need. 
Thai is why again they agree in doing away with time. 
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Real duration is that duration which gnaws on things, , 
and leaves on them the mark of its tooth. If everything 
is in time, everything changes inwardly, and the same 
concrete reality never recurs. Repetition is therefore ' 
possible only in the abstract: what is repeated is some 
aspect that our senses, and especially our intellect, have 
singled out from reality, just because our action, upon 
which all the effort of our intellect is directed, can move 
only among repetitions. Thus, eoncentrated on that 
which repeats, solely preoccupied in welding the same 
to the same, intellect turns away from the vision of time. 
It dislikes what is fluid, and solidifies everything it touches. 
We do not think real time. But we live it, because life*- 
transcends intellect. The feeling we have of our evolution 
and of the evolution of all things in pure duration is there, 
forming around the intellectual concept properly so-called 
an indistinct fringe that fades off into darknea.?. Mechan- 
ism and finalism agree in taking account only of the bright 
nucleus shining in the centre. They forget that this 
nucleus has been formed out of the rest by condensation, 
and that the whole must be used, the fluid as well as a 
more than the condensed, in order to grasp the inner moi 
ment of life. 

Indeed, if the fringe exists, however delicate and in 
distinct, it should have more importance for philosopf 
than the bright nucleus it surrounds. For it is its pre 
that enables us to affirm that the nucleus is a nucleus, 1 
pure intellect is a contraction, by condensation, of a mw 
extensive power. And, just because this vague intuition 
is of no help in directing our action on things, which actlod 
takes place exclusively on the surface of reality, we i 
presume that it is to be exercised not merely on the sur" 
face, but below. 

As soon as we go out of the encasingB ia which radlo«l 
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and radical finalism confine our thought, reality 
a ceaseless upspringing of something new, which 
has no sooner arisen to malie the present than it has al- 
ready fallen back into the past; at this exact moment it 
falls under the glance of the intellect, whose eyes are ever 
turned to the rear. This is already the case with our 
tuner life. For each of our acts wc shall easily find ante- 
cedents of which it may in some sort be said to be the 
mechanical resultant. And it may equally well be said 
that each action is the realization of an intention. In 
this sense mechanism is everywhere, and finality every- 
where, in the evolution of our conduct. But if our action 
be one that involves the whole of our person and is truly 
OUR, it could not have been foreseen, even though its 
aotecedentf explain it when once it has been accomplished. 
And though it be the realizing of an intention, it differs, 
as a present and new reality, from the intention, which 
can never aim at anything but recommencing or rear- 
ming the past. Mechanism and finalism are there- \ 
fore, here, only external views of our conduct. They 
extract its intellectuality. But our conduct slips between 
them and extends much further. Once again, this does 
not mean that free action is capricious, unreasonable 
Ktion. To behave according to caprice is to oscillate 
medi&nically between two or more ready-made alternatives 
ud at length to settle on one of them ; it is no real matur- 
ity of an internal state, no real evolution; it is merely — 
however paradoxical the assertion may seem — bending 
tte will to imitate the mechanism of the intellect. A 
conduct that is truly our own, on the contrary, is that of a 
wiD which does not try to counterfeit intellect, and which, 
Remaining itself — that is to say, evolving — ripens gradually 
acts which the intellect will be able to resolve in- 
itely into intelligible elements without ever reaching 
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its goal. The free act is incommensurable with the idea' 
and its "rationality" must be defined by this very in- 
commensurability, which admits the discovery of as much 
intelligibility within it as we will. Such is the character 
of our own evolution; and such also, without doubt, thajJ 
of the evolution of life. m 

Our reason, incorrigibly presumptuous, imagines itsetf" 
possessed, by right of birth or by right of conquest, innate 
or acquired, of all the essential elements of the knowledge 
of truth. Even where it confesses that it does not know 
the object presented to it, it believes that its ignorance 
consists only in not knowing which one of its time-honored 
categories suits the new object. In what drawer, ready 
to open, shall we put it? In what garment, already cut 
out, shall we clothe it? Is it this, or that, or the other 
thing? And "this," and "that," and "the other thing" 
are always something already conceived, already known. 
The idea that for a new object we might have to create a 
new concept, perhaps a new method of thinking, is dee{d 
repugnant to us. The history of philosophy is there, how 
ever, and shows us the eternal conflict of systems, the ia 
possibility of satisfactorily getting the real into the r 
made garments of our ready-made concepts, the necessi^ 
of making to measure. But, rather than go to this ( 
tremity, our reason prefers to announce once for all, wit! 
a proud modesty, that it has to do only with the relativi 
and that the absolute is not in its province. Thia pl^ 
liminary declaration enables it to apply its habitual methflii 
of thought without any scruple, and thus, under pretei 
that it docs not touch the absolute, to make absolut 
judgments upon everything. Plato was the first to set ud 
the theory that to know the real consists in finding r 
Idea, that is to say. in forcing it into a pre-existing frs 
already at our disposal— as if wc implicitly possessed t 
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knowledge. But this belief is natural to the human 
intellect, always engaged as it is in determining under what 
former heading it shall catalogue any new object ; and it 
may be said that, in a certain sense, wc are all bom 
Platonists. 

Nowhere is the inadequacy of this method so obvious 
as in theories of life. If, in evolving in the direction of 
the vertebrates in general, of man and intellect in par- 
ticular, life has had to abandon by the way many elements 
incompatible with this particular mode of organization 
and consign them, as we shall show, to other lines of 
development, it is the totality of these elements that we 
must find again and rejoin to the intellect proper, in 
order to grasp the true nature of vital activity. And we 
shall probably be aided in this by the fringe of vague in- 
tuition that surrounds our distinct— that is, intellectual 
— representation. For what can this useless fringe be, 
if not that part of the evolving principle which has not 
shrunk to the peculiar form of our organization, but has 
settled around it unasked for, unwanted? It is there, 
accordingly, that we must look for hints to expand the 
intellectual form of our thought; from there shall we derive 
llie impetus necessary to lift us above ourselves. To 
(onn an idea of the whole of life cannot consist in combin- 
ing simple ideas that have been left behind in us by life 
itsclt in the course of its evolution. How could the part 
be equivalent to the whole, the content to the container, 
• byproduct of the vital operation to the operation itself? 
Such, however, is our illusion when we define the evolution 
of life as a "passage from the homogeneous to the hetero- 
geneous," or by any other concept obtained by putting 
ffipnenta of intellect side by side. We place ourselves 
"1 one of the points where evolution comes to a head — 
^ principal one, no doubt, but not the only one; and 
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there we do not even take all we find, for of the intellect 
we keep only one or two of the concepts by which it ex- 
presses itself; and it ia this part of a part that we declare 
representative of the whole, of eomething indeed which 
goes beyond the concrete whole, I mean of the evolution 
movement of which this "whole" ia only the present stage! 
The truth is, that to represent this the entire intellect h 
would not be too much — nay, it would not be enou^^f 
It would be necessary to add to it what we find in everJ^B 
other terminal point of evolution. And these diverse 
and divergent elements must be considered as so many 
extracts which are, or at least which were, in their humblest 
form, mutually complementary. Only then might we 
have an inkhng of the real nature of the evolution move- \ 
ment; and even then we should fail to grasp it completely, 
for we should still be dealing only with the evolved, which 
is a result, and not with evolution itself, which is the act ^ 
by which the result is obtained. 
^ Such is the philosophy of life to which we are les 
up. It claims to transcend both mechanism and finalisi 
but, as we announced at the beginning, it is nearer 1 
second doctrine than the first. It will not be amiss i 
dwell on this point, and show more precisely how far t 
philosophy of life resembles finalism and wherein it i 
t different. 

Like radical tinalism, although in a vaguer form, _. 
philosophy represents^e organized world as a harmonioi 
whole) But this harmony is far from being as perfec 
as ifnas been claimed to be. It admits of much discord 
because each species, each individual even, retains < 
a certain impetus from the universal vital impulsion s 
tends to use this energy in its own interest. In this col 
eists adaptation. The species and the individual 
thick only of themselves — whence arises a possible conf 
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with other fonns of life. Harmony, therefore, does not 
exist in fact; it exists rather in principle; I mean that 
the original impetus is a covimon impetus, and the higher 
we ascend the stream of life the more do diverse tendencies 
appear complementary to each other. Thus the wind 
at a street-corner divides into diverging currents which 
are all one and the same gust, Harmony, or rather " com- 
plementarity, " is revealed only in the mass, in tendencies 
rather than in states. ^Especially (and this is the point *' 
on which finalism has been most seriously mistaken) 
harmony is rather behind us than before) It is due to an , 
identity of impulsion and not to a common aspiration. 
It would be futile to try to assign to life an end, in the 
human sense of the word. To speak of an end is to think 
of a pre-existing model which has only to be realized. It 
is to suppose, therefore, that all is given, and that the future 
can be read in the present. It is to believe that life, in its 
movement and in its entirety, goes to work hke our in- 
tellect, which is only a motionless and fragmentary view 
of life, and which naturally takes its stand outside of time. 
fUfe, on the contrarj', progresses and endures in time^ Of , 
• course, when once the road has been traveled, we can 
^KDce over it, mark its direction, note this in psychological 
terms and speak as if there had been pursuit of an end. 
Thus shall we speak ourselves. But, of the road which 
wag going to be traveled, the human mind could have 
Mlhing to say, for the road has been created pari patsu 
with the act of travehng over it, being nothing but the 
direction of this act itself. At every instant, then, evo- 
lution must admit of a psychological interpretation which 
B. from our point of view, the best interpretation; but 
this explanation has neither value nor even significance 
, retrospectively. Never could the finalistic inter- 
tttion, such as we shall propose it, be taken for an 
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anticipation of the future. It is a particular mode of J 
viewing the past in the light of the present. In ahort^ 
the classic conception of finality postulates at once tool 
much and too little: it is both too wide and too narrow.! 
In explaining life by intellect, it limits too much the mean- 
ing of life: intellect, such at least as we find it in ourselves, 
has been fashioned by evolution during the course of 
progress; it is cut out of something larger, or, rather, 
it is only the projection, necessarily on a plane, of a reality 
that possesses both relief and depth. It is this more com- i 
prehensive reality that true finalism ought to reconstruct, 
or, rather, if possible, embrace in one view. But, on the 
other hand, just because it goes beyond intellect— the 
faculty of connecting the same with the same, of per- 
ceiving and also of producing repetitions — this reality is 
undoubtedly creative, i. e. productive of effects in which 
it axpands and transcends its own being. These effects 
were therefore not given in it in advance, and so it could.— 
not take them for ends, although, when once produced^B 
they admit of a rational interpretation, like that of ttwf 
manufactured article that has reproduced a model. Id > 
short, the theory of final causes does not go far enough when 
it confines itself to ascribing some intelligence to nature, 
and it goes too far when it supposes a pre-existence of 
the future in the present in the form of idea. And the • 
second theory, which sins by excess, is the outcome of 
the first, which sins by defect. In place of intellect proper • 
must be substituted the more comprehensive reality of 
which intellect is only the contraction. The future then / 
appears as expanding the present: it was not, therefore, 
contained in the present in the form of a represented end. 
And yet. once realized, it will explain the present as much 
as the present explains it, and even more ; it must be viewed 
as an end as much as, and more than, a result. Our in- 
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t has a right to consider the future abstractly from 
'its habitual point of view, being itself an abstract view 
of the cause of its own being. 

It is true that the cause may then seem beyond our 
grasp. Already the finalist theory of life eludes all pre- 
cise verification. What if we go beyond it in one of its 
directions? Here, in fact, after a necessary digression, 
we are back at the question which we regard as essential: 
can the insufficiency of mechanism be proved by facts? 
We said that if this demonstration is possible, it is on con- 
dition of frankly accepting the evolutionist hypothesis. 
We must now show that if mechanism is insufficient to V 
account for evolution, the way of proving this insufficiency [ 
is not to stop at the classic conception of finaUty, still | 
less to contract or attenuate it, but, on the contrary, to \ 
go further. *■ 

Let us indicate at once the principle of our demonstration. 
We said of life that, from its origin, it is the continuation 
of one and the same impetus, divided into divergent fines 
of evolution. Something has grown, something has de- ' 
veloped by a series of additions which have been so many 
creations. This very development has brought about a 
dissociation of tendencies which were unable to grow be- 
yond a certain point without becoming mutually incom- 
patible. Strictly speaking, there is nothing to prevent 
our imagining that the evolution of life might have taken 
[daee in one single individual by means of a series of trans- 
fonnations spread over thousands of ages. Or, instead 
of a single individual, any number might be supposed, 
nicceeding each other in a unilinear series. In both cases 
CT'ohition would have had, so to speak, one dimension only. 
But evolution has actually taken place through millions 
of iodix'iduals, on divergent lines, each ending at a crossing 
from which new paths radiate, and so on indefinitely. If 
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along these diverse roads are of psychological nature, they 
must keep something in common in spite of the divergence 
of their effects, as school-fellows long separated keep the 
same memories of boyhood. Roads may fork or by-ways 
be opened along which dissociated elements may evolve 
in an independent manner, but nevertheless it is in virtUttH 
of the primitive impetus of the whole that the movement ofl 
the parts continues. Something of the whole, therefor^^ 
must abide in the parts; and this common element will 
be evident to us in some way, perhaps by the presence of 
identical organs in very different organisms. Supjjose, 
for an instant, that the mechanistic explanation is the true 
one: evolution must then have occurred through a series 
of accidents added to one another, each new accidei 
being preserved by selection if it is advantageous to t 
sum of former advantageous accidents which the pre 
form of the living being represents. What likelihood is' 
there that, by two entirely different series of accidents 
being added together, two entirely different evolutions 
will arrive at similar results? The more two lines of evo- 
lution diverge, the less probability is there that accidental 
outer influences or accidental inner variations bring about 
the construction of the same apparatus upon them, es- 
pecially if there was no trace of this apparatus at the 
moment of divergence. But such similarity of the two 
products would be natural, on the contrary, on a hypothecs 
like ours: even in the latest channel there would be some- 
thing of the impulsion received at the source. Pure 
Imechanimn, then, would be refutable, arid finality, in th$ 
special sense in which we understand it, would be demon- 
strable in a certain aspect, if it covld be proved thai life nuxfW 
manufacture the like apparatus, by unlike means, on di^ 
vtrgmt Hries of evalution; and the strength of the pro^fl 
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THE QUEST OF A CRITERION 

would be proportional both to tiie divergency between the 
lines of evolvHon thus chosen and to ike complexity oj the 
simiiar structures found in them. 

It will be said that resemblance of structxire is due to 
sameness of the general conditions in which life has evolved, 
and that these permanent outer conditions may have 
imposed the same direction on the forces constructing 
this or that apparatus, in spite of the diversity of transient 
outer inSuences and accidental inner changes. We are 
not, of course, blind to the rfllc which the concept of 
adaptation plays in the science of to-day. Biologists cer- 
tainly do not all make the same use of it. Some think 
the outer conditions capable of causing change in organ- 
isms in a direct manner, in a definite direction, through 
phyBico-chemical alterations induced by them in the liv- 
ing substance ; such is the hypothesis of Eimer, for example. 
Olhcre, more faithful to the spirit of Darwinism, believe 
the influence of conditions works indirectly only, through 
favoring, in the struggle for life, those representatives of a 
species which the chance of birth has best adapted to the 
environment. In other words, some attribute a positive 
influence to outer conditions, and ssy that they actually 
jive rise to variations, while the others say these conditions 
have only a negative influence and merely eliminate varia- 
tiwB, But, in both cases, the outer conditions are sup- 
posed to bring about a precise adjustment of the organism 
Wt its circumstances. Both parties, then, will attempt 
lo explain mechanically, by adaptation to similar condi- 
tions, the ^milarities of structure which we think are the 
strongest argument against mechanism. So we must at 
fwe indicate in a general way, before passing to the detail, 
*liy explanations from "adaptation" seem to us insufficient. 
Ut us fiist remark that, of the two hypotheses just 
described, the latter is the only one which is not equivocal. 



The Darwinian idea of adaptation by automatic eli 
tion of the unadapted is a simple and clear idea, 
just because it attributes to the outer cause which 
Irola evolution a merely negative influence, it has 
difficulty in accounting for the progressive and, so to saj 
rectilinear development of complex apparatus such as 
are about to examine. How much greater will this difl 
culty be in the case of the similar structure of two extremd 
complex organs on two entirely different lines of evolutic 
An accidental variation, however minute, implies t 
working of a great number of small physical and chemi< 
causes. An accumulation of accidental variations, sue 
as would be necessary to produce a complex stmcti 
requires therefore the concurrence of an almost intinit 
number of infinitesimal causes, \\Tiy should these cause 
entirely accidental, recur the same, and in the same ord( 
at different points of space and time? No one will hdk 
that this is the case, and the Darwinian himself will probab^ 
merely maintain that identical effects may arise from 
different causes, that more than one road leads to the same 
spot, But let us not be fooled by a metaphor. The pi 
reached does not give the form of the road that leads thi 
while an organic structure is just the accumulation 
those small differences which evolution has had to 
through in order to achieve it. The struggle for life 
natural selection can be of no use to us in solving 
part of the problem, for we are not concerned here 
what has perished, we have to do only with what 
Bur\'ived. Now, we sec that identical structures 
been formed on independent lines of evolution by a gradw 
accumulation of effects. How can accidental cai 
occurring in an accidental order, be supposed to 
repeatedly come to the same result, the causes being 
finitely numerous and the effect infinitely complicated? 
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Tie principle of mechanism is that "the same causes 
produce the same effects." This principle, of course, does 
not alwa)-s imply that the same effects must have the same 
cmses; but it does involve this consequence in the particu- 
lir case in which the causes remain visible in the effect 
that they produce and are indeed its constitutive elements. 
That two walkers starting from different points and wan- 
dering at random should finally meet, is no great wonder. 
But that, throughout their walk, they should describe 
two identical curves exactly superposable on each other, 
11 altogether unlikely. The improbability will be the 
ptater, the more comphcated the routes; and it will 
become impossibility, if the zigzags are infinitely com- 
I^ted. Now, what is this complexity of zigzags as 
compared with that of an organ in which thousands of 
different cells, each being itself a kind of organism, are 
uiangcd in a definite order? 

Let us turn, then, to the other hypothesis, and see how 
it would solve the problem. Adaptation, it says, is not 
merely ehraination of the unadapted ; it is due to the posi- 
tive influence of outer conditions that have molded the 
organism on their own form. This time, similarity of 
effects will be explained by similarity of cause. We shall 
ranwD, apparently, in pure mechanism. But if we look 
closely, we shall see that the explanation is merely verbal, 
tliat we are again the dupes of words, and that the trick 
of the solution consists in taking the term "adaptation" 
io two entirely different senses at the same time. 

If I pour into the same glass, by turns, water and wine, 
the two liquids will take the same form, and the sameness 
>n form will be due to the sameness in adaptation of content 
to container. Adaptation, here, really means mechanical 
•djustment. The reason is that the form to which the 
nutter has adapted itself was there, ready-made, and 
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has forced its own shape on the matter. But, in th( 
adaptation of an organism to the circumstances it has to 
live in, where is the pre-existing form awaiting its matter? 
The circumstances are not a moid into which life is inserted 
and whose form life adopts: this is indeed to be fooled by 
a metaphor. There is no form yet, and the life must 
create a form for itself, suited to the circumstances which  
are made for it. It will have to make the best of theoM 
circumstances, neutralize their inconveniences and utiliiM 
their advantages — in short, respond to outer actions by 
building up a machine which has no resemblance to them. 
Such adapting is not repeating, but replying, — an entirely 
different thing. If there is still adaptation, it will be in 
the sense in which one may say of the solution of a problem 
of geometry, for example, that it is adapted to the con- 
ditions. I grant indeed that adaptation so understood 
explains why different evolutionary processes result in 
similar forma: the same problem, of course, calls for the 
same solution. But it is necessary then to introduce, 
as for the solution of a problem of geometry, an intelligent 
activity, or at least a cause which behaves in the same way. 
This is to bring in finality again, and a finality this time 
more than ever charged with anthropomorphic elements. 
In a word, if the adaptation is passive, if it is mere repetition 
in the relief of what the conditions give in the mold, it 
will build up nothing that one tries to make it build ; and 
if it is active, capable of responding by a calculated solu- 
tion to the problem which is set out in the conditions, 
that is going further than we do— too far, indeed, in our 
opinion — in the direction we indicated in the banning. 
But the truth is that there is a surreptitious passing from 
one of these two meanings to the other, a flight for refuge  
to the first whenever one is about to be caught in/i 
deiicio of finaliam by employing the second. It i 
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the second which serves the usual practice of science, but 
it is the firet that generally provides its philosophy. In 
any parlicular case one talks as if the process of adaptation f 
were an effort of the organism to build up a machine 
cap&ble of turning external circumstances to the best 
possible account: then one speaks of adaptation in generoi 
M if it were the very impress of circumstances, passively ' 
received by an indifferent matter. 

But let us come to the examples. It would be interest- 
ing first to institute here a general comparison between 
^aats and animals. One cannot f^ to be struck with the 
parallel progress which has been accomplished, on both 
MdcB, in the direction of sexuality. Not only is fecundar 
tion itself the same in higher plants and in animals, since 
it consists, in both, in the union of two nuclei that differ 
b ihor properties and structure before their union and 
immediately after become equivalent to each other; but 
tbe preparation of sexual elements goes on in both under 
like conditions : it consists essentially in the reduction of the 
Uifflber of chromosomes and the rejection of a certain 
quantity of chromatic substance.' Yet vegetables and 
uimals have evolved on independent lines, favored by 
onEke circumstances, opposed by unlike obstacles. Here 
w two great series which have gone on diver^ng. On 
Klher Une, thousands and thousands of causes have com- 
bined to determine the morphological and functional 
evolution. Yet these infinitely complicated caases have 
been coosummated, in each series, in the same effect. And 
tlas effect could hardly be called a phenomenon of "adapt- 
MioQ": where is the adaptation, where is the pressure 
of external circumstances? There is no striking utility 

' P. Ou^rin, Lrt Cimnaisianat adutllei nir ta ficondalion eket let 
P^oWrogoirwi. Pans, 1904, pp. 144-148. Cf. Delage, L'HMdiU, 
ItxItdiUaD. 1903, pp. 140 ff. 
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in sexual generation; it has been interpreted in the mot 
diverse ways; and some very acute enquirers even regard 
the sexuality of the plant, at least, as a luxury which nature 
might have dispensed with." But we do not wish to dwell- 
on facta so disputed. The ambiguity of the term "adaptaJ 
tion," and the necessity of transcending both the poblfl 
of view of mechanical causality and that of anthropomoP** 
phic finality, will stand out more clearly with simpler 
examples. At all times the doctrine of GnaUty has laJd 
much stress on the marvellous structure of the sense- 
organs, in order to liken the work of nature to that of an 
intelligent workman. Now, since these organs are found, 
in a rudimentary state, in the lower animals, and sinoi 
nature offers us many intermediaries between the pif 
ment-spot of the simplest organisms and the infinite 
complex eye of the vertebrates, it may jiM as well 1 
alleged that the result has been brought about by natui 
selection perfecting the organ automatically. In shcH 
if there is a case in which it seems justifiable to invohj 
adaptation, it lb this particular one. For there may 1 
discussion about the function and meaning of such a tbi 
as sexual generation, in so far as it is related to the c 
ditions in which it occurs; but the relation of the eye t 
light is obvious, and when we call this relation an adapt 
tion, we must know what we mean. If, then, we can shoi 
in this privileged case, the insufficiency of the principlfl 
invoked on both sides, our demonstration will at oiu 
have reached a high degree of generality. 

Let us consider the example on which the advoc 
of finality have always insisted: the structure of i 
an organ as the human eye. They have had no diS 

' HObius, Beitriige tur tehre von der FoHpftaTizung der Geu 
Jena, 1807. pp. 203-300 in particular. Cf . UnrtoK." Sur les pMiiom%li 
do nproductioo" (AniUe bioLiffiqMt, 1895, pp. 707-709). 
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euhy in showing that in this extremely complicated ap- 
paratus all the elements are marvelously ccnardinatwl. 
Ifl order that vision shall operate, says the author of a well- 
known book on Fijuil Causes, "the sclerotic membrane 
must become transparent in one point of its surface, so 
IS to enable luminous rays to pierce it ... ; the cornea 
must correspond exactly with the opening of the socket 
. . .; behind this transparent opening there must be 
refracting media . . .; there must be a retina' at the 
eortremity of the dark chamber . . .; perpendicular to 
the retina there must be an innumerable quantity of trans- 
parent cones permitting only the light directed in the line 
of their axes to reach the nervous membrane,"' etc. etc. In 
reply, the advocate of final causes has been invited to 
sssume the evolutionist hypothesis. Everything is mar- 
velous, indeed, if one consider an eye like ours, in which 
thousands of elements are coordinated in a single function. 
But take the function at its origin, in the Infusorian, where 
it is reduced to the mere impressionability (almost purely 
diemical) of a pigment-spot to light; this function, pos- 
ably only an accidental fact in the beginning, may have 
brou^t about a slight complication of the organ, which 
again induced an improvement of the function. It may 
lave done this either directly, through some unknown 
mecbatiism, or indirectly, merely through the effect of 
the advantages it brought to the living being and the hold 
it thus offered to natural selection. Thus the progressive 
formation of an eye as well contrived as ours would be 
nplamed by an almost infinite number of actions and re- 
Ktions between the function and the organ, without the 
intervention of other than mechanical causes. 
The question is hard to decide, indeed, when put di- 
' PtuI Jaoei, Le9 Caiua finaUt, Paris, 1876, p. 83. 
' (W. p. 80. 
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rectly between the function and the organ, as is done in 
the doctrine of finality, as also mechanism itself does. For 
organ and function are tenns of different nature, and each 
conditions the other so closely that it is impossible to say 
a priori whether in expressing their relation we should 
begin with the first, as does mechanism, or with the second, 
as finaJism requires. But the discussion would take an 
entirely different turn, we think, if we began by comparing 
together two terms of the same nature, an organ with 
an organ, instead of an organ with its function. In this 
case, it would be possible to proceed little by little to a 
solution more and more plausible, and there would be 
the more chance of a successful issue the more resolutely 
we assumed the evolutionist hypothesis. 

Let us place side by side the eye of a vertebrate and 
that of a mollusc such as the common Pecten. We find 
the same essential parts in each, composed of analogous 
elements. The eye of the Pecten presents a retina, a 
cornea, a lens of cellular structure like our own. There 
is even that peculiar inversion of retinal elements which 
is not met with, in general, in the retina of the inverte- 
brates. Now, the origin of molluscs may be a debated 
question, but, whatever opinion we hold, all are agreed 
that molluscs and vertebrates separated from their commoi 
parent^stem long before the appearance of an eye so coffl 
plex as that of the Pecten. Whence, then, the structu] 
analogy? 

Let us question on this point the two opposed system 
of evolutionist explanation in turn — the hypothesis  
purely accidental variations, and that of a variation di- 
rected in a definite way under the influence of external 
conditions. 

The first, as is well known, is presented to-day in tw 
quite different forms. Darwin spoke of very sUgbt vu 
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ations bang accumulated by natural selection. He waa 
not ignorant of the facts of sudden variation ; but he thought 
these "sports," as he called them, were only monstrosities 
Incapable of perpetuating themselves; and he accounted 
for the genesis of species by an accumulation of insejisible 
variations." Such is still the opinion of many naturalists. 
It is tending, however, to give way to the opposite idea 
that a new species comes into being all at once by the 
simultaneous appearance of several new characterSj all 
somen'hat different from the previous ones. This latter 
h>-polhesis, already proposed by various authors, notably 
by Bateson in a remarkable book,' has become deeply 
^gnificant and acquired great force since the striking ex- 
periments of Hugo de Vries. This botanist, working on 
the (Enotkera Lamarckiarui, obtained at the end of a few 
generations a certain number of new species. The theory 
he deduces from his experiments is of the highest interest. 
Sgeciea^_p8as_ .through alternate periods of stability and 
tnmsforma tion. 'V^'hen the period of "mutability" occura, 
tmexpected forms spring forth in a great number of differ- 
«rt directions." — We will not attempt to take aides be- 
WSq thS hypothesis and that of insensible variations. 
Indeed, perhaps both are partly true. We wish merely 
to point out that if the variations invoked are accidental, 
ttey do not, whether small or great, account for a similar- 
ity of structure such as we have cited. 

Ut us assume, to begin with, the Darwinian theory of 
lOMiEible variations, and suppose the occurrence of small 
iliffereDces due to chance, and continually accumulating. 

' Dtnrin, Oriffin of Speciet. chap. ii. 

' B*lMQD, MaUriaU for the Study of VaritUion, London, 1894. e»- 
P*()*llTpp. 567 fF. Cf, Scolt. "VaiiatioDs &nd Mutations" (American 
**"»/ o/S«en«, Nov. 1894). 

' De Vries, tHe Mutalutnalkeorit, Leipzig, 1901-1903. Ot., by the 
■Oa tutbor. Sped** and YarittUt, Cliioago, 190S. 
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It must not be forgotten that all the parts of an orgamaoil 
are necessarily coordinated. Whether the function be 
the effect of the organ or its cause, it matters Uttie; one 
point is certain — the organ will be of no use and will not 
give selection a hold unless it functions. However the 
minute structure of the retina may develop, and however 
complicated it may become, such progress, instead of 
favoring vision, will probably hinder it if the visual centres 
do not develop at the same time, as well as several parts of 
the visual organ itself. If the variations are accidental, 
how can they ever agree to arise in every part of the organ 
at the same time, in such way that the organ will con- 
tinue to perform its function? Darwin quite understo< 
this; it is one of the reasons why he regarded variatioj 
as insensible,' For a difference which arises accidental 
at one point of the visual apparatus, if it be very sli^ 
will not hinder the functioning of the organ; and hei 
this first accidental variation can, in a sense, wait for compl^^ 
mentary variations to accumulate and raise vision to a 
higher degree of perfection. Granted; but while the 
insensible variation docs not hinder the functioning of 
the eye, neither does it help it, so long as the variations 
that are complementary do not occur. How, in that case, 
can the variation be retained by natural selection? Un- 
wittingly one will reason as if the slight variation were a 
toothing stone set up by the organism and reser\'ed for a 
later construction. This hypothesis, so little conformable 
to the Darwinian principle, is difficult enough to avoid 
even in the case of an organ which has been developed along 
one single main line of evolution, e.g. the vertebrate eye. 
But it is absolutely forced upon us when we obser\'e the 
likeness of structure of the vertebrate eye and that of the 
molluscs. How could the same small variations, incal- 
 Danrin, Origin o/ Speeitt, cbftp. vi. 
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eulable in number, have ever occurred in the same order 
tm two independent lines of evolution, if they were purely 
accidental? And how could they have been preserved 
by selection and accumulated in both cases, the same in 
the same order, when each of them, taken separately, 
was of no use? 

Let us turn, then, to the hypothesis of sudden varia- 
tions, and see whether it will solve the problem. It cer- 
tainly lessens the difficulty on one point, but it makes it 
much worse on another. If the eye of the mollusc and 
lh»t of the vertebrate have both been raised to their 
present form by a relatively small number of sudden 
le»pe, I have less difficulty in understanding the resemblance 
ol the two organs than if this resemblance were due to 
u incalculable number of infinitesimal resemblances 
Mquired successively: in both cases it is chance that 
operfttes, but in the second case chance is not required 
to work the miracle it would have to perform in the first. 
Not only is the number of resemblances to be added some- 
wbat reduced, but I can also understand better how each 
could be preserved and added to the others; for the ele- 
Dcnlary variation is now considerable enough to be an 
Mlv&Dtage to the Uving being, and so to lend itself to 
tlw play of selection. But here there arises another 
pwblem, no less formidable, viz., how do all the parts 
of the \iaual apparatus, suddenly changed, remain so 
*di coordinated that the eye continues to exercise its 
fuMtion? For the change of one part alone will make 
'ioon imp<Ksible, unless this change is absolutely infinitesi- 
iiiri. The parts must then all change at once, each con- 
sulting the others. I agree that a great number of un- 
wwdinated variations may indeed have arisen in less 
Iwtunate individuals, that natural selection may have 
diminftted these, and that only the combination fit to 
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endure, capable of preserving and improving vision, baa 
survived. Still, this combination had to be produced. 
And, supposing chance to have granted this favor once, 
can we admit that it repeats the self-same favor in the 
course of the history of a species, so as to give rise, every 
time, all at once, to new comphcations marvelously regu- 
lated with reference to each other, and so related to former 
complications as to go further on in the same direction? 
How, especially, can we suppose that by a series of mere 
"accidents" these sudden variations occur, the same, 
in the same order, — involving in each case a perfect har- 
mony of elements more and more numerous and complex — 
along two independent lines of evolution? 

The law of correlation will be invoked, of course; Dar- 
win himself appealed to it." It will be alleged that & 
change is not localized in a single point of the organism, 
but has its necessary recoil on other points. The ex- 
amples cited by Darwin remain classic: white cats with 
blue eyes are generally deaf; hairless dogs have imperfect 
dentition, etc. — Granted; but let us not play now on the 
word " correlation. " A collective whole of solidary changes 
is one thing, a system of complementary changes — changes 
80 coordinated as to keep up and even improve the function- 
ing of an organ under more complicated conditions — ia 
another. That an anomaly of the pilous system should 
be accompanied by an anomaly of dentition is quite 
conceivable without our having to call for a special princi- 
ple of explanation; for hair and teeth are similar forma- 
tions," and the same chemical change of the germ that 
hinders the formation of hair would probably obstruct 

< Darwin, Origin of Specia, chap. i. 

 On this homology of hair and teotb, see Brandt, "tfber . . . eiM 
mutinMsliche Homologie der Haare und Zohne" {BioL CtrOnBitatl, 
vol. rriii., 18d8, especially pp. 262 S.). 
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dut of teeth: it may be for the same sort of reason that 
niate cats with blue eyes are deaf. In these different 
csum{^ the "correlative" changes are only solidary 
i (not to mention the fact that they are really 
lesions, namely, diminutions or suppressions, and not 
additions, which makes a great difference). But when we 
speak of "correlative" changes occurring suddenly in 
the different parts of the eye, we use the word in an entirely 
new sense: this time there is a whole set of changes not 
only simultaneous, not only bound together by community 
of origin, but so coordinated that the organ keeps on per- 
forming the same simple function, and even performs it 
better. That a change io the germ, which influences the 
formation of the retina, may affect at the same time also 
the formation of the cornea, the iris, the lens, the visual 
centres, etc., I admit, if necessary, although they are forma- 
tjons that diflfer much more from one another in their 
ori^nal nature than do probably hair and teeth. But 
Ui&t all these simultaneous changes should occur in such 
& way as to improve or even merely maintain vision, this 
it what, in the hypothesis of sudden variation, I cannot 
tdmit, unless a mysterious principle is to conie in, whose 
duty it is to watch over the mterest of the function. But 
this would be to give up the idea of " accidental " variation. 
Ifl reality, these two senses of the word "correlation" are 
often interchanged in the mind of the biologist, just like 
lie two senses of the word "adaptation." And the con- 
fusion is almost legitimate in botany, that science In which 
the theory of the formation of species by sudden variation 
rests on the firmest experimental basis. In vegetables, 
'unction is far less narrowly bound to form than in animals. 
Even profound morphological differences, such as a change 
in the form of leaves, have no appreciable influence on 
the exercise of function, and so do not require a whole 



CREATIVE EVOLUTION mkr. 

system of complementary changes for the plant to remain 
fit to Burvive. But it is not so in the animal, especially 
in the case of an organ like the eye, a very complex struc- 
ture and very delicate function. Here it is impossible 
to identify changes that are simply solidary with changes 
which are also complementary. The two senses of the 
word "correlation" must be carefully distinguished; it 
would be a downright paralogism to adopt one of them 
in the premisses of the reasoning, and the other in the con- 
clusion. And this is just what is done when the principle 
of correlation is invoked in explanations of detail in order 
to account for complementary variations, and then cor- 
relation in general is spoken of as if it were any group of 
variations provoked by any variation of the germ. Thus, 
the notion of correlation is first used in current science 
as it might be used by an advocate of finality; it is under- 
stood that this is only a convenient way of expressing one- 
self, that one will correct it and fall back on pure mechaa- 
ism when explaining the nature of the principles and turn- 
ing from science to philosophy. And one does then come 
back to pure mechanism, but only by giving a new meaning 
to the word "correlation" — a meaning which would now 
make correlation inapplicable to the detail it is called 
upon to explain. 

To sura up, if the accidental variations that bring about 
evolution are insensible variations, some good genius must 
be appealed to — the genius of the future species — in order 
to preserve and accumulate these variations, for selection 
will not look after this. If, on the other hand, the acci- 
dental variations are sudden, then, for the previous function 
to go on or for a new function to take its place, all the 
changes that have happened together must be comple- 
mentary. So we have to fall back on the good genius 
Bigain, this time to obtain the convergence of simuUanwva 




changes, as before to be assured of the continuity of di- 
rection of successive variations. But io neither case can ' 
parallel development of the same complex structures on 
independent lines of evolution be due to a mere accu- 
mulatioQ of accidental variations. So we come to the 
second of the two great hypotheses we have to examine. 
Suppose the variations are due, not to accidental and inner 
causes, but to the direct influence of outer circumstances. 
Let us see what line we should have to take, on this hypothe- 
BJs, to account for the resemblance of eye-structure in 
two series that are independent of each other from the 
[Cytogenetic point of view. 

Though molluscs and vertebrates have evolved separately, 
both have remained exposed to the influence of light. And 
light is a physical cause bringing forth certain definite effects. 
Acting in a continuous way, it has been able to produce 
» continuous variation in a constant direction. Of course 
it is unlikely that the eye of the vertebrate and that of the 
mollusc have been built up by a series of variations due to 
simple chance. Admitting even that light enters into 
the case as an instrument of selection, in order to allow 
only useful variations to persist, there is no possibility 
that the play of chance, even thus supervised from with- 
out, should bring about in both cases the same juxtar 
position of elements coordinated in the same way. But it 
"■ould be different supposing that light acted directly on the 
o^soized matter so as to change its structure and some- 
hoff adapt this structure to its own form. The resemblance 
of the two effects would then be explained by the identity 
of the cause. The more and more complex eye would be 
sofnelhing like the deeper and deeper imprint of light on a 
matter which, being organized, possesses a special aptitude 
for receiving it. 

But can an orgamc structure be hkened to an imprint? 
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JM We have already called attention to the ambiguity of 
" the term "adaptation." The gradual complication of a 
fonn which is being better and better adapted to the mold 
of outward circumstances is one thing, the increasingly 
complex stracture of an instrument which derives more and 
more advantage from these circumstances is another. In 
the former case, the matter merely receives an imprint: 
in the second, it reacts positively, it solves a problem. Ob- 
viously it is this second sense of the word "adapt" that 
is iLsed when one says that the eye has become better and 
better adapted to the influence of light. But one passes 
more or less unconsciously from this sense to the other, and 
a purely mechanistic biology will strive to make the passive 
adaptation of an inert matter, which submits to the in- 
fluence of its environment, mean the same as the active 
adaptation of an organism which derives from this in- 
fluence an advantage it can appropriate. It miut be 
owned, indeed, that Nature herself appears to invite our 
mind to confuse these two kinds of adaptation, for she 
/1/\#'.'' usually begins by a passive adaptation where, later on, 
she will build up a mechanism for active response. Thus, 
in the case before us, it is unquestionable that the first 
rudiment of the eye is found in the pigment-spot of the 
lower organisms; this spot may indeed have been pro- 
duced physically, by the mere action of light, and there are 
& great number of intermediaries between the simple spot 
of pigment and a complicated eye like that of the verte- 
brates. — But, from the fact that we pass from one thing 
to another by degrees, it does not follow that the tK 
things are of the same nature. From the fact that I 
orator falls in, at first, with the passions of his audi«^ 
in order to make himself master of them, it will notl 
concluded that to follow is the same as to lead. Now, 1 
ing matter seems to have no other means of turning e 
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onmst&nces to good account than by adapting itself to 
tEem passively at the outset. Where it has to direct a 
movement, it begins by adopting it. Life proceeds by 
insinuation. The intermediate degrees between a pig- 
ment-fipot and an eye are nothing to the point: however 
numerous the degrees, there will still be the same interval 
between the pigment-spot and the eye as between a photo- 
graph and a photographic apparatus. Certainly the photo- 
graph has been gradually turned into a photographic 
apparatus; bu_t_CDuld light alone, a physical force, ever 
have provoked this change, and converted an impression 
left by it into a machine capable of using it? 

It may be claimed that considerations of utility are 
out of place here; that the eye is not made to see, but that 
we see because we have eyes; that the organ is what it is, 
and " utility " is a word by which we designate the functional 
effects of the structure. But when I say that the eye 
"makes use of" light, I do not merely mean that the eye 
is capable of seeing; I allude to the very precise relations 
that exist between this organ and the apparatus of lo- 
comotioa. The retina of vertebrates is prolonged in an 
optic nerve, which, again, is continued by cerebral centres 
«mnect€d with motor mechanisms. Our eye makes use 
of light in that it enables us to utilize, by movements of 
fiartion, the objects that we see to be advantageous, and 
to awid those which we see to be injurious. Now, of 
course, as light may have produced a pigment-spot by 
physical means, so it can physially determine the move- 
nents of certain organisms; ciliated Infusoria, for in- 
flance, react to light. But no one would hold that the 
influence of light has physically caused the formation of 
» nervous system, of a muscular system, of an osseous 
■jWcm, all things which are continuous with the apparatus 
<rf vision in vertebrate animals. The truth is, when one 
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speaks of the gradual formation of the eye, and, still inoi 
when one takes into account all that ia inseparably con- 
nected with it, one brings in something entirely different 
from the direct action of light. One implicitly attributes 
to organized matter a certain capacity sui generis, the 
mysterious power of building up very complicated machines 
to utilize the simple excitation that it undergoes. 

But this ia just what is claimed to be unnecee 
Physics and chemistry are said to give us the key to eva 
thing. Eimer's great work is instructive in this respeet)" 
It is well known what persevering effort this biologist 
has devoted to demonstrating that transformation is 
brought about by the influence of the external on the in- 
ternal, continuously exerted in the same direction, and 
not, as Darwin held, by accidental variations. His theory 
rests on observations of the highest interest, of which the 
starting-point was the study of the course followed by 
the color variation of the skin in certain Hzards. Before 
this, the already old experiments of Dorfmeister bad 
shown that the same chrysalis, according as it was sub- 
mitted to cold or heat, gave rise to very different butter- 
flies, which had long been regarded as independent species, 
Vanessa levana and Variessa prorsa: an intermediate tem- 
perature produces an intermediate form. We might class 
with these facts the important transformations observed 
in a little crustacean, Artemia salina, when the salt of 
the water it lives in is increased or diminished.' In these 
various experiments the external agent seems to act as a 
cause of transformation. But what does the word " cause" 



 It wems, from Uter obaervations, that the transfonnBtioa'] 
Artemia is » more oomplex phenotnenon than was firat suppa 
See on thu Bubject S&mter and HeymoDB, " Die Variation bei i 
Salina'' iAnkar\g lU dtrt Abhandlungen der k. prsuuitehen Akad. i 
Wiuentehalten, 1902). 
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me&n here? Without undertaking an exhaustive analysis 
o! the idea of causality, we will merely remark that three 
vwy different meanings of this term are commonly con- 
fused. A cause may act by impelling, releasing, or vn- 
vinding. The billiard-ball, that strikes another, deteiv 
umes its movement by impelling. The spark that explodes 
the powder acts by releasiTig. The gradual relaxing of 
the spring, that makes the phonograph turn, unvdnds the 
melody inscribed on the cylinder: if the melody which ia 
played be the effect, and the relaxing of the spring the 
ratue, we must say that the cause acts by unmnding. 
What distinguishes these three cases from each other is 
the greater or less solidarity between the cause and the effect. 
In the first, the quantity and quality of the effect vary 
with the quantity and quaUty of the cause. In the second, 
neither quality nor quantity of the effect varies with quality 
and quantity of the cause: the effect is invariable. In 
the third, the quantity of the effect depends on the quantity 
of the cause, but the cause does not influence the quality of 
the effect: the longer the cyhnder turns by the action 
of the spring, the more of the melody I shall hear, but the 
Mture of the melody, or of the part heard, does not depend 
en the action of the spring. Only in the first case, really, 
does cause explain effect; in the others the effect is more 
Or leas given in advance, and the antecedent invoked is — 
in different degrees, of course — its occasion rather than 
its cause. Now, in saying that the saltnesa of the water 
i' the cause of the transformations of Artemia, or that the 
<i^ree of temperature determines the color and marks 
of the wings which a certain chrysalis will assume on be- 
ewning 6 butterfly, is the word "cause" used in the first 
•ense? Obviously not : causality has here an intermediary 
•ewe between those of unwinding and releasing. Such, 
UKieed, seems to be Eimer's own meaning when he speaks 



of the "kaleidoscopic" character of the variation,' 
when he says that the variation of organized matter works 
in a definite way, just as inorganic matter crystallizes In 
definite directions.' And it may be granted, perhaps, 
that the process is a merely physical and chemical one in 
the case of the color-changes of the skin. But if this sort 
of explanation is extended to the case of the gradual forma- 
tion of the eye of the vertebrate, for instance, it must be 
supposed that the physico-chemistry of living bodies is 
such that the influence of hglit has caused the organism 
to construct a progressive series of visual apparatus, all 
extremely complex, yet all capable of seeing, and of seeing 
better and better.' What more could the most confirmed 
finalist say, in order to mark out so exceptional a physico- 
chemistry? And will not the position of a mechanistic 
philosophy become still more difficult, when it is pointed 
out to it that the egg of a mollusc cannot have the same 
chemical composition as that of a vertebrate, that the 
organic substance which evolved toward the first of these 
two forms could not have been chemically identical with 
that of the substance which went in the other direction, 
and that, nevertheless, under the influence of light, the 
same organ has been constmcted in the one case as in 
the other? 

The more we reflect upon It, the more we shall see t 
this production of the same effect by two different i 
cumulations of an enormous number of small causes ie 
contrary to the principles of mechanistic philosophy. 
We have concentrated the full force of our discussion upon 
an example drawn from phylogenesis. But ontogenesis 
would have furnished us with facts no less cogent. Every 

> Eime-, OrDtogenftii der Schmdtedinye, Leipzig, 1897, p. 3 
Die Entttehung der Arlen, p. 63. 

r, Die EnitUkung der Arten, Jena, 1888, p. 25, 
• Ibid. pp. 16fi B. 
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moment, right before our eyes, nature arrives at identical 
rtsuJts, IB sometimes neighboring species, by entirely 
different embryogenic processes. Observations of "heter- 
oblastia" have multiplied in late years," and it has been 
ceeesaary to reject the almost classical theory of the 
specificity of embryonic gills. Still keeping to our compari- 
son between the eye of vertebrates and that of molluscs, 
we may point out that the retina of the vertebrate is 
produced by an expansion in the rudimentary brain of 
the young embryo. It is a regular nervous centre which 
has moved toward the periphery. In the mollusc, on the 
eontrary, the retina is derived from the ectoderm directly, 
tod not indirectly by means of the embryonic encephalon. 
Quit* different, therefore, are the evolutionary processes 
which lead, in man and in the Pecten, to the development 
of & like retina. But, without going so far as to compare 
two organisms so distant from each other, we might reach 
the same conclusion simply by looking at certain very 
curious facts of regeneration in one and the same oi:ganism. 
H the crj-stalline lens of a Triton be removed, it is re- 
pnented by the iris.' Now, the original lens was built 
out of the ectoderm, while the iris is of mesodermic origin. 
What is more, in the Saiamandra macidaia, if the lens be 
fetnoved and the iris left, the regeneration of the lens takes 
place at the upper part of the iris; but if this upper part 
of the iris itself be taken away, the regeneration takes 
place in the inner or retinal layer of the remaining region.* 

' Btttiulqr, 'Heteroblastie" (Proe, of the Fourth Inlemational Con- 
PH> «/ Zoology, London, ISOQ, pp. 111-118). Salenaky haa coined 
^ word U> dedgattVe the cases in wluch organs that are equivalent, 
^t of difTecent embryo logical origin, are (onned at the same poinbi 
in uimak related to each other. 

' WollT, "Die Regeneration der Urodelenlioae" (Arch, /. Enttaiek- 
^laifnttitanik. i., 1895, pp. 380 ff.). 

'Flacbel. ''Uber die Regeneration der Linse" {Anal. Aitieigtr, xiv., 
Un. pp. S73-3S0). 
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Thus, parts differently situated, differently constituts 
meaot normally for different functions, are capable of 
performing the same duties and even of mamifacturing, 
when necessary', the same pieces of the machine. Hei 
we have, indeed, the same effect obtained by diffei 
combinations of causes. 

Whether we will or no, we must appeal to some iniief 
directing principle in order to account for this convergence 
of effects. Such convergence does not appear possible 
in the Darwinian, and especially the neo-Darwiiiian, theory 
of insensible accidental variations, nor in the hypothesis 
of sudden accidental variations, nor even in the theory 
that assigns definite directions to the evolution of the 
various organs by a kind of mechanical composition of 
the external with the internal forces. So we come 1 
the only one of the present forms of evolution which i 
mains for us to mention, viz,, neo-Lamarcldsm. 



1 



It is well known that Lamarck attributed to the living 
bring the power of varying by use or disuse of its organs, 
and also of passing on the variation so acquired to its 
descendants. A certain number of biologists hold a 
doctrine of this kind to-day. The variation that results 
in a new species is not, they believe, merely an accidental 
variation inherent in the genn itself, nor is it governed by a 
determinism sui generis which develops definite characters 
in a definite direction, apart from every consideration of 
utility. It springs from the very effort of the living being 
to adapt itself to the circumstances of its existence. The 
effort may indeed be only the mechanical exercise of cer- 
tain organs, mechanically elicited by the pressure of ex- 
ternal circumstances. But it may also imply consciousness 
and will, and it is in this sense that it appears to be under^ 
stood by one of the most eminent representatives of tha 
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<!octnne, the American naturalist Cope.' Neo-Lamarckism 
b therefore, of all the later forms of evolutionism, the only 
one capable of admitting an internal and psychological, 
principle of development, although it is not bound to do'i 
so. And it is also the only evolutionism that seema to) 
us to account for the building up of identical complex 
organs on independent lines of development. For it ia 
quite conceivable that the same effort to turn the same 
circumstances to good account might have the same result, 
especially if the problem put by the circumstances is auch 
■e to admit of only one solution. But the question re- 
mains, whether the term "effort" must not then be taken 
in a deeper sense, a sense even more psychological than 
uty neo-Lamarckian supposes. 

For a mere variation of size is one thing, and a change 
of (onn is another. That an organ can be strengthened 
ind grow by exercise, nobody will deny. But it is a long 
wiy from that to the progressive development of an eye 
Hke that of the molluscs and of the vertebrates. If this 
development be ascribed to the influence of hght, long 
ecfflUnued but passively received, we fall back on the theory 
»B have just criticized. If, on the other hand, an internal 
•ctivity is appealed to, then it must be something quite 
(Sfferent from what we usually call an efifort, for never 
tat an effort been known to produce the shghtest com- 
piicatioo of an organ, and yet an enormous number of 
wanpHcatioos, all admirably coordinated, have been 
MceB&ary to pass from the pigment -spot of the Infusorian 
to the eye of the vertebrate. But, even if we accept this 
notion of the evolutionary process in the case of animals, 
1»» can we apply it to plants? Here, variations of form 
do not seem to imply, nor always to lead to, functional 

'Cbpe. The Origin of (Ae FOitit. 1887; The Primary Factors oj Organic 
^•hiiioa, 1806. 
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changes; and even if the cause of the variation is of s 
psychological nature, we can hardly call it an effort, unless 
we give a very unusual extension to the meaning of the 
word. The truth is, it is necessary to dig beneath the effort 
itself and look for a deeper cause. 

This is especially necessary, we believe, if we wish to 
get at a cause of regular hereditary variations. We are 
not going to enter here into the controversies over the 
transmissibility of acquired characters; still less do we 
wish to take too definite a side on this question, which is 
not within our province. But we cannot remain com- 
pletely indifferent to it. Nowhere is it clearer that phi- 
losophers can not to-day content themselves with vague 
generalities, but must follow the scientists in experimental 
detail and discuss the results with them. If Spencer had 
begun by putting to himself the question of the heredita- 
bility of acquired characters, his evolutionism would no 
doubt have taken an altogether different form. If (as 
seems probable to us) a habit contracted by the individual 
were transmitted to its descendants only in very exceptional 
cases, all the Spencerian psychology would need re-making, 
and a large pari of Spencer's philosophy would fall to 
pieces. Let us say, then, how the problem seems to us to 
present itself, and in what direction an attempt might be 
made to solve it. 

After having been affirmed as a dogma, the trans- 
missibility of acquired charaeters has been no less dog- 
matically denied, for reasons drawn a priori from the 
supposed nature of germinal celLs. It is well known how 
Weismann was led, by his hypothesis of the continuity 
of the geim-plasm, to regard the germinal cells — ova and 
speimatozoa^as almost independent of the somatic cells. 
Starting from this, it has been claimed, and is stUl claimed 
by many, that the hereditary tmnsmissioD of an acquired 
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character is inconceivable. But if, perchance, experiment 
should show that acquired characters are transmissible, 
it would prove thereby that the germ-plasm is not so 
independent of the somatic envelope as has been contended, 
and the traoemissibility of acquired characters would 
become ipso facto conceivable; which amounts to saying 
that conceivability and inconceivability have nothing 
to do with the case, and that experience alone must settle 
the matter. But it is just here that the difficulty begins. 
The acquired characters we are speaking of are generally 
habits or the effects of habit, and at the root of most habits 
there is a natural disposition. So that one can always 
ask whether it is reaUy the habit acquired by the soma of 
the tndi\'idual that is transmitted, or whether it is not 
rather a natural aptitude, which existed prior to the habit. 
This aptitude would have remained inherent in the germ- 
plasm which the individual bears within him, as it waa 
in the individual himself and consequently in the germ 
whence he sprang. Thus, for instance, there is no proof 
that the mole has become blind because it has formed the 
habit of hving underground; it is perhaps because its 
eyea were becoming atrophied that it condemned itself 
to a life underground.' If this is the case, the tendency to 
kse the power of vision has been transmitted from germ 
to germ without anything being acquired or lost by the 
Boma of the mole itself. From the fact that the son of a 
fencing-master has become a good fencer much more quickly 
than his father, we cannot infer that the habit of the parent 
haa been transmitted to the child; for certain natural 
dbpositions in course of growth may have passed from the 
plasma engendering the father to the plasma engendering 

 Cttinot, "t* Nouvelle Thferie tranaformiate " (Revue gintralt df 
MMMM, ISM). Ct. Morgan, Evoltiiion and AdajOation, Londan, 1903, 
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the Bon, may have grown on the way by the effect of the 
primitive impetus, and thu3 assured to the son a greater 
wppleneas than the father had, without troubling, so to 
speak, about what the father did. So of many examples 
drawn from the progressive domestication of animals: 
it is hard to say whether it is the acquired habit that is 
transmitted or only a certain natural tendency — that, 
indeed, which has caused such and such a particular 
species or certain of its representatives to be specially 
chosen for domestication. The truth is, when every 
doubtful case, every fact open to more than one inter- 
pretation, has been cUminated, there remains hardly a 
single unquestionable example of acquired and trans- 
mitted peculiarities, beyond the famous experiments 
of Brown-S6quard, repeated and confirmed by other 
physiologists.' By cutting the spinal cord or the sciatic 
nerve of guinea-pigs, Brown-SSquard brought about an 
epileptic state which was transmitted to the descendants. 
Lesions of the same sciatic nerve, of the restiform body, el 
provoked various troubles in the guinea-pig which 
progeny inherited sometimes in a quite different form: 
exophthalmia, loss of toes, etc. But it is not demonstrated 
that in these different cases of hereditary transmission 
there had been a real influence of the soma of the animal 
on its germ-plaam. Weismann at once objected that the 
operations of Brown-S(;quard might have introduced cer- 
tain special microbes into the body of the guinea-f^i 
which had found their means of nutrition in the nervoi 
tissues and transmitted the malady by penetrating into' 
the sexual elements.' This objection has been answered 

> Brown -S£[|Uiird, " Nouvelles ret'hertbeB sur r^pitepEle due & c«rhunes 
UaSoDi de la mnelle ^piiii^re et des nerfa r 
ologit. vol. ii., 1SG6, pp. 211, 422, and 407). 
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hy Brown-S^uard himself;' but a more plausible one 
might be raised. Some experiments of N'oisin and Peron 
have shown that fits of epilepsy are followed by the elimi- 
nation of a toxic body which, when injected into animals,' 
is capable of producing convulsive symptoms. Perhaps 
the trophic disorders following the nerve lesions made by 
Brown-S^quard correspond to the formation of precisely 
this convulsion-causing poison. If so, the toxin passed 
from the guinea-pig to its spermatozoon or ovum, and 
caused in the development of the embrj-o a general dis- 
turbance, which, however, had no ■visible effects except 
at one point or another of the organism when developed. 
In that case, what occurred would have been somewhat 
the same as in the experiments of Charrin, Delamare, 
and MouESU, where guinea-pigs in gestation, whose liver 
or kidney was injured, transmitted the lesion to their 
progeny, simply because the injury to the mother's organ 
had given rise to specific "cytoto.xins" which acted on 
the corresponding organ of the foetus.' It is true that, in 
these experiments, as in a former observation of the same 
[ii)raologists,' it was the already formed foetus that was 
influenced by the toxins. But other researches of Charrin 
h»ve resulted in showing that the same effect may be pro- 
duced, by an armlogous process, on the spermatozoa and 
the ova.' To conclude, then: the inheritance of an ac- 
' BrowD-8^u&rd, "HitSdM d'une atfectioD due & une cause acd- 
_ *BleUe" (Arch, de phynologU, 1802, pp. 686 ff.). 

' VaUin and Peroo, "R«chercliea eur la tuncil4 urinmre chet lea 
(IlileMiqtKB" (_An:h. de neuronic, vol. icdv., 1892, and xxv., 18fi3. 
'fttlKworli of Voisin, L'SpiUptit, Paris. 1897, pp. 125-133). 

'(kurin, DeUm&t« and Mousbu. "Tranamisaion expirimentale auz 
^uduibdelfsioiud^vebpp^eacbeit lesastcndanta" (C.R.deVAcad. 
^Wnu*, vol. cxxxv., 1902, p, 191). CI. Morgan, Evolulion and 
^d^tatim, p. 257. and Delage, L'lllttdiU, 2nd edition, p. 388. 

'Ch«mn and Delamare, "H^r^iU cellulaire" {C R. de I'Aoad. dt* 
■••»«. vol. cxndii., 1901, pp. 69-71). 

'CWriD, "h'StritiiU putliologique'- (Revut gfjitraU <let tcuiteit. 
Ujuvitt 1896). 
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quired peculiarity in the experiments of Brown-S^uard 
can be explained by the effect of a toxin on the germ. The 
lesion, however well localized it seems, is transmitted by 
the same process as, for instance, the taint of alcoholism. 
But may it not be the same in the case of every acquired 
peculiarity that has become hereditary? 

There is, indeed, one point on which both those who 
affirm and those who deny the transmissibility of acquired 
characters are agreed, namely, that certain influences, 
such as that of alcohol, can affect at the same time both 
the Uving being and the germ-plasm it contains. In such 
case, there is inheritance of a defect, and the result is 
as if the soma of the parent had acted on the gerra-plasm, 
although in reality soma and plasma have simply both 
suffered the action of the same cause. Now, suppose 
that the soma can influence the germ-plasm, as those 
believe who hold that acquired characters are trans- 
missible. Is not the most natural hypothesis to suppoM  
that things happen in this second case as in the ^rst, ; 
that the direct effect of the influence of the soma is i 
general alteration of the germ-plasm? If this is the c 
it is by exce[)tion, and in some sort by accident, that t 
modification of the descendant is the same as that of thij 
parent. It is like the hereditability of the alcoholic tain) 
it passes from father to children, but it may take a difTerc 
form in each cliild, and in none of them be like what ifl 
was in the father. Let the letter C represent the chi 
in the plasm, C being either positive or negative, that is t 
say, showing either the gain or loss of certain substaocesJ' 
The effect will not be an exact reproduction of the cause, 
nor will the change in the germ-plasm, provoked by a cer- 
tain modification of a certain part of the soma, detejmioi 
B similar modiScation of the corrcs[>onding part of 1 
new orsaoism in proce^ of fonnatioQ, unleas all the Q 
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nascent parts of this organism enjoy a kind of immunity 
ae regai^ C: the same part will then undergo alteration 
in the new oi^aniam, because it happens that the develop- 
ment of this part is alone subject to the new influence. 
And, even then, the part might be altered in an entirely 
different way from that in which the corresponding part 
was altered in the generating organism. 

We should propose, then, to introduce a distinction 

between the hereditability of deviation and that of char- 

aeier. An individual which acquires a new character 

thereby deviates from the form it previously had, which 

form the germs, or oftener the half-germs, it contwns 

would have reproduced in their development. If this 

modification does not involve the production of sub- 

etanres capable of changing the germ-plasm, or does not 

60 affect nutrition as to deprive the germ-plasm of certain 

trf its eJements, it will have no effect on the offspring of 

the individual. This is probably the case as a rule. If, 

cm the contrary, it has some effect, this is hbely to be due 

to a chemical change which it has induced in the germ- 

plMm. This chemical change might, by exception, bring 

about the original modification again in the organism which 

liie germ is about to develop, but there are as many and 

more chances that it will do something else. In this 

l&tter case, the generated organism will perhaps deviate 

from the normal type as muck as the generating organism, 

but it will do so differently. It will have inherited deviation 

Md not character. In general, therefore, the habits 

tonned by an individual have probably no echo in its 

oSspring; and when they have, the modification in the 

dttcendants may have no visible likeness to the original 

OM. Such, at least, is the hypothesis which seems to 

Qirnost hkely. In any case, in default of proof to the con- 

livj', and so long as the decisive experiments called for 
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by an eminent biologist' have not been made, we must 
keep to the actual results of observation. Now, even if 
we take the most favorable view of the theory of the trans- 
missibility of acquired characters, and assume that the 
ostensible acquired character is not, in most cases, the 
more or less tardy development of an innate character, 
facts show US that hereditary transmission is the excep- 
tion and not the rule. How, then, shall we expect it 
to develop an organ such as the eye? When we think 
of the enormous number of variations, all in the same 
direction, that we must suppose to be accumulated before 
the passage from the pigment-spot of the Infusorian 
to the eye of the mollusc and of the vertebrate is possible, 
we do not see how heredity, as we observe it, could ever 
have determined this piUng-up of differences, even sup- 
posing that individual efforts could have produced each 
of them singly. That is to say that neo-Lamarckism is 
no more able than any other form of evolutionism to 
8oIve the problem. 

In thus submitting the various present forms of evo- 
lutionism to a common test, in showing that they all 
Btrike against the same insurmountable difficulty, we 
have in no wise the intention of rejecting them altogether. 
On the contrary, each of them, being supported by a 
considerable number of facts, must be true in its way. 
Each of them must correspond to a certain aspect of the 
process of evolution. Perhaps even it is necessary that 
a theory should restrict itself exclusively to a particular 
point of view, in order to remain scientific, i.e. to give a 
precise direction to researches into detail. But the reality 
of which each of these theories takes a partial view must 
transcend them all. And this reality is the special object 
of philosophy, which is not constrained to scientific pre- 

> Giud, Controvtrta Iraru/ormutM, P&m, 1904, p. 147. 
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cision because it contemplates no practical application. 
Let us therefore Indicate in a word or two the positive 
contribution that each of the three present forms of evo- 
lutionism seems to us to make toward the solution of the 
problem, what each of them leaves out, and on what point 
this threefold effort should, in our opinion, converge in 
order to obtain a more comprehensive, although thereby 
of necessity a less definite, idea of the evolutionary process. 

The neo-Darwinians are probably right, we believe, 
when they teach that the essential causes of variation 
are the differences inherent in the germ borne by the 
individual, and not the experiences or behavior of the 
individual in the couree of his career. Where we fail to 
follow these biologists, is in regarding the differences 
inherent in the germ as purely accidental and individual. 
We cannot help believing that these differences are the 
development of an impulsion which passes from germ to 
germ across the individuals, that they are therefore not 
pure accidents, and that they might well appear at the 
same time, in the same form, in all the representatives of 
the same species, or at least in a certain number of them, 
Alnady, in fact, the theory of mulations is modifj-ing Dar- 
winian profoundly on this point. It asserts that at a 
given moment, after a long period, the entire species is 
l*set with a tendency to change. The tendency to change, 
therefore, is not accidental. True, the change itself would 
^ accidental, since the mutation works, according to 
^ Vries, in different directions in the different representa- 
tive of the species. But, first we must see if the theory 
is confirmed by many other vegetable species (De Vries 
I'M verified it only by the CEnoOiera Lamarck iana),' and 

'StmcaiialoEOUH fnctj, however, have beennol«d,aUm the vegetable 
"wid. See BUringhem, '* La Notion d'espice et la thforie de la mu- 
'Wton" (Ann4« payekologique, vol xii., 1906, pp. 95 ff.), and De Vries, 
^rnatmi Variaut, p. 055. 
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then there is the possibility, as we shall explain further 
on, that the part played by chance is much greater in the 
variation of plants than in that of animals, because, in 
the vegetable world, function does not depend so strictly 
on fonn. Be that as it may, the neo-Darwinians are 
inclined to admit that the periods of mutation are deter- 
minate. The direction of the mutation may therefore 
be so as well, at least in animals, and to the extent we shall 
have to indicate. 

We thus arrive at a hypothesis like Elmer's, according 
to which the variations of different characters continue 
from generation to generation in definite directions. This 
hypothesis seems plausible to us, within the limits in which 
Eimer himself retains it. Of course, the evolution of the 
organic world cannot be predetemiined as a whole. We 
claim, on the contrary, that the spontaneity of life is mam- 
fested by a continual creation of new forms succeeding 
others. But this indetermination cannot be complete; it 
must leave a certain part to determination. An organ like 
the eye, for example, must have been formed by just a 
continual changing in a definite direction. Indeed, we 
do not see how otherwise to explain the hkeness of structure 
of the eye in species that have not the same history. Where 
we differ from Eimer is in his claim that combinations 
of physical and chemical causes are enough to secure the 
result. We have tried to prove, on the contrary, by the 
example of the eye, that if there is "orthogenesis" here, 
a psychological cause intervenes. 

Certain neo-Lamarckians do indeed resort to a cause 
of a psychological nature. There, to our thinking, is 
one of the most sohd positions of neo-Lamarckisra. But 
if this cause is nothing but the conscious effort of the in- 
dividual, it cannot operate in more than a restricted num- 
ber of cases — at most in the animal world, and not at all 
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in the vegetable kingdom. Even in animals, it will act 
only on points which are under the direct or indirect con- 
trol of the will. And even where it does act, it is not clear 
bow it coiJd compass a change so profound as an increase 
of complexity: at most this would be conceivable if the 
acquired characters were regularly transmitted so as to 
be added together; but thb transmission seems to be 
the exception rather than the rule. A hereditary change 
in a definite direction, which continues to accumulate 
and add to itself so as to build up a more and more complex 
maclune, must certainly be related to some sort of effort, 
but to an effort of far greater depth than the individual 
effort, far more independent of circumstances, an effort 
common to most representatives of the same species, 
inherent in the germs they bear rather than in their sub- 
etance alone, an effort thereby assured of being passed on 
to their descendants. 

So we come back, by a somewhat roundabout way,  
to the idea we started fram, that of an oTii}inal_ijn^tus 
of life, passing from one generation of germs to the fol- 
lowing generation of germs through the developed organ- 
ifnut which bridge the inter\'al between the generations. 
TTiis impetus, sustained right along the lines of evolution 
unong which it gets divided, is the fundamental cause 
<rf variations, at least of those that are regularly passed 
on, that accumulate and c reate new speci pfi. In general, 
when species have begun to diverge from a common stock, 
they accentuate their divergence as they progress in their 
svoliiiion. Yet, in certain definite points, they may evolve 
"loilically : in fact, they must do so if the hypothesis of a 
wnunon impetus be accepted. This is just what we shall 
wve to fihow now in a more precise way, by the same 
tumplc we have chosen, the formation of the eye in 
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moUiiscs and vertebrates. The idea of an "original 
impetus," moreover, will thus be made clearer. j 

Two points are equally striking in an organ like tbifl 
eye: the complexity of its structure and the simplicity! 
of its function. The eye is composed of distinct parts, 
such as the sclerotic, the cornea, the retina, the crystalUne 
lens, etc. In each of these parts the detail is infinite. The 
retina alone comprises three layers of nervous elements — 
multipolar cells, bipolar cells, visual cells — each of which 
has its indi\'iduality and is undoubtedly a very comph- 
cated organism: so compUcated, indeed, is the retinal 
membrane in its intimate structure, that no simple de- 
scription can give an adequate idea of it. The mechanism 
of the eye is, in short, composed of an infinity of mechan- 
ifiins, all of extreme complexity. Yet vision is one simple 
fact. As soon as the eye opens, the visual act is effected. J 
Just because the act is simple, the slightest negligeooa 
on the part of nature in the building of the infinitely com-^ 
plex machine would have made vision impossible. This 
contrast between the complexity of the organ and the 
unity of the function is what gives us pause. 

A mechanistic theory is one which means to show v 
the gradual bnilding-up of the machine under the influenoa 
of external circumstances intervening either directly bjj 
action on the tissues or indirectly by the selection of bette 
adapted ones. But, whatever form this theory may tak( 
supposing it avails at all to explain the detail of the f 
it throws no light on their correlation. 

Then comes the doctrine of finality, which says 1 
the parts have been brought together on a preconceivi 
plan with a view to a certain end. In this it Ukens t 
labor of nature to that of the workman, who also pre 
ceeds by the assemblage of parts with a view to the r 
isatioD of an idea or the imitation of a model. Mecbani 
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here, reproaches finalism with its anthropomorphic chara«- 
ler, and rightly. But it fails to see that itself proceeds 
according to this method — somewhat mutilated! True, 
it has got rid of the end pursued or the ideal model. But 
it also holds that nature has worked like a human being 
by bringing parts together, while a mere glance at the 
development of an embryo shows that life goes to work 
in a very different way. Life does not proceed by the as- 
tadaium and addition of elemeTits, but by dissociation and 
Hvision. 

We must get beyond both points of view, both mechanism 
and finalism being, at bottom, only standpoints to which 
the human mind has been led by considering the work of 
nao. But in what direction can we go beyond them? 
We have said that in analyzing the structure of an organ, 
we can go on decomposing for ever, although the function 
of the whole is a simple thing. This contrast between 
tlie infinite complexity of the organ and the extreme 
wnplicity of the function is what should open our eyes. 

In general, when the same object appears in one aspect 
u simple and in another as infinitely complex, the two as- 
pects have by no means the same importance, or rather the 
same degree of reaUty. In such cases, the simplicity bc- 
loDp to the object itself, and the infinite complexity to the 
views we take in turning around it, to the symbols by which 
ouraeofies or intellect represent it to us, or, more generally, 
to dements of a different order, with which we try to imitate 
it trttGcially, but with which it remains incommensurable, 
txiiigof a different nature. An artist of genius has painted 
ft figure on his canvas. We can imitate his picture with 
muy-colored squares of mosaic. And we shall reproduce 
tin curves and shades of the model so much the better 
IS our squares are smaller, more numerous and more varied 
i> tone. But an infinity of elements infinitely small. 
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presenting aa infinity of shades, would be necessary to 
obtain the exact equivalent of the figure that the artist 
has conceived as a simple thing, which he has wished to 
transport as a whole to the canvas, and which is the more 
complete the more it strikes us as the projection of an 
indivisible intuition. Now, suppose our eyes so made 
that they cannot help seeing in the work of the master 
a mosaic effect. Or suppose our intellect so made that it 
cannot explain the appearance of the figure on the canvas 
except as a work of mosaic. We should then be able to 
speak simply of a collection of little squares, and we should 
be under the mechanistic hypothesis. We might add 
that, beside the materiality of the collection, there must 
be a plan on which the artist worked; and then we should 
be expressing ourselves as finalists. But in neither case 
should we have got at the real process, for there are no 
squares brought together. It is the picture, i.e. the simple 
act, projected on the canvas, which, by the mere fact of 
entering into our perception, is decomposed before our 
eyes into thousands and thousands of little squares which 
present, as recomposed, a wonderful arrangement, 
the eye, with its marvelous complexity of structure, may 
only the simple act of vision, divided for us into a m< 
of cells, whose order seems marvelous to us because 
have conceived the whole as an assemblage. 

If I raise my hand from A to B, this movement apj 
to me under two aspects at once. Felt from within, it 
simple, indivisible act. Perceived from without, it is 
course of a certain curve, AB. In this curve I can 
tinguish as many positions aa I please, and the line it- 
self might be defined as a certain mutual coordination of 
these positions. But the positions, infinite in number, 
and the order in which they are connected, have spi 
automatically from the indivisible act by which my 
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haa gone from A to B. MechaDism, here, would consist J 

in seeing only the positions. Finalism would take their ( 

order into account. But both mechanism and finalism 

would leave on one side the movement, which is reality 

itself. In one sense, the movement is more than the 

positions and than their order; for it is sufficient to maiie 

it m its indivisible simplicity to secure that the infinity 

of the successive positions as also their order be given at 

owe — with something else which is neither order nor 

poeition but which is essential, the mobility. But, in 

another sense, the movement is less than the series of 

poations and their connecting order; for, to arrange 

pnots in a certain order, it is necessary first to conceive 

the order and then to realize it with points, there must 

be ihe work of assemblage and there must be intelligence, 

whereas the simple movement of the hand contains noth- 

iag of either. It is not intelligent, in the human sense 

of ttie word, and it is not an assemblage, for it is not made 

up of elements. Just so with the relation of the eye to 

Tision. There is in vision more than the component cells 

of the eye and their mutual coordination: in this sense, 1 

neither mechanism nor finalism go far enough. But, in i 

Ukother sense, mechanism and finalism both go too far, 

for iKcy attribute to Nature the most formidable of the 

Ubora of Hercules in holding that she has exalted to the 

nmple act of vision an infinity of infinitely complex ele- 

inaita, whereas Nature has had no more trouble in making 

We>'B than I have in hfting my hand. Nature's simple 

Kt haa divided itself automatically into an infinity of 

tJements which are then found to be coordinated to one 

!*!«, just as the movement of my hand has dropped an 

infinity of points which are then found to satisfy one 

equation. 

We find it very hard to see things in that light, because 
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we cannot help conceiving organization as manufacturing. 
But it is one thing to manufacture, and quite another to 
organize. Manufacturing is peculiar to man. It consists 
in assembling parts of matter which we have cut out in 
such manner that we can fit them together and obtain 
from them a common action. The parts are arranged, ao 
to speak, around the action as an ideal centre. To manu- 
facture, therefore, is to work from the periphery to the 
centre, or, as the philosophers say, from the many to the 
one. Organization, on the contrary, worlcs from the centre 
to the periphery. It begins in a point that is almost a 
mathematical point, and spreads around this point by 
concentric waves which go on enlarging. The work of 
manufacturing is the more effective, the greater the quant- 
ity of matter dealt with. It proceeds by concentration 
and compression. The organizing act, on the contrary, 
has something explosive alx)ut it: it needs at the begin- 
ning the smallest possible place, a minimum of matto', 
as if the organizing forces only entered space reluctantly. I 
The spermatozoon, which sets in motion the evolutionaiyl 
process of the embryonic life, is one of the smallest cdk-l 
of the organism; and it is only a small part of the spertaa^m 
tozoon which really takes part in the operation. 

But these are only superficial differences. Digging  
beneath them, we think, a deeper difference would be found. J 

A manufactured thing delineates exactly the form ( 
the work of manufacturing it. I mean that the i 
facturer finds in his product exactly what he has ; 
into it. If he is going to make a machine, he cuts ( 
its pieces one by one and then puts them together: 
machine, when made, will show both the pieces and thi 
assemblage. The whole of the result represents the wh< 
of the work; and to each part of the work correspt 
» part of the result. 
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Now I recognize that positive science can and should 
proceed as if organization was like making a machine. 
Only 80 will it have any hold on organized bodies. For 
its object is not to show us the essence of things, but to 
furnish us with the best means of acting on them. Physics 
and chemistry are well advanced sciences, and living matter 
lends itself to our action only so far as we can treat it by the 
processes of our physics and chemistry. Organization 
eu therefore only be studied scientiticatly if the organized 
body has first been likened to a machine. The cells will 
be the pieces of the machine, the organism their assemblage, 
■od the elementary labors which have organized the parts 
wffl be regarded as the real elements of the labor which has 
(sguiiEed the whole. This is the standpoint of science. 
Quite different, in our opinion, is that of philosophy. 

For us, the whole of an organized machine may, strictly 
speaking, represent the whole of the organizing work 
{this is, however, only approximately true), yet the parts 
o( the machine do not correspond to parts of the work, 
became the materiality of this machine does not represerU 
nm of means employed, but a sum of obstacles avoided: it 
is i oegatioD rather than a positive reality. So, as we have 
shoim in a former study, vision ia a power which should 
iilain by right an infinity of things inaccessible to our eyes. 
But such a vision would not be continued into action; it 
Qii^ suit a phantom, but not a living being. The vision 
^t living being is an effective vision, limited to objects on 
"the being can act: it is a \T8ion that is canalized, 
the visual apparatus simply symbolizes the work of 
ntuliling. Therefore the creation of the visual apparatui 
 no more explained by the assembling of its anatomic 
*fcnientB than the digging of a canal could be explained 
"T the heaping-up of the earth which might have formed its 
'*aka. A mechanistic theory would maintain that the 
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earth had been brought cart-load by carti-load; finaUsm- 
would add that it had not been dumped down at random, 
that the carters had followed a plan. But both theories 
would be mistaken, for the canal has been made in anothei. 
way. 

With greater precision, we may compare the pi 
by which nature constructs an eye to the simple act by 
which we raise the hand. But we supposed at first that 
the hand met with no resistance. Let us now imagine 
that, instead of moving in air, the hand has to pass throu^ 
iron filings which are compressed and offer resistance 
to it in proportion as it goes forward. At a certain moment 
the hand will have exhausted its effort, and, at this very 
moment, the filings will be massed and coordinated in a 
certain definite form, to wit, that of the hand that is stopped 
and of a part of the arm. Now, suppose that the hand 
arm are invisible. Lookers-on will seek the reason of 
arrangement in the filings themselves and in forces within 
the mass. Some will account for the position of each fihng 
by the action exerted upon it by the neighboring fihngs: 
these are the mechanists. Others will prefer to think that 
a plan of the whole has presided over the detail of th« 
elementary actions, they are the finalists. But the tnil 
is that there has been merely one indivisible act, that 
the hand passing through the filings: the inexhaustil 
detail of the movement of the grains, as well as the ord< 
of their final arrangement, expresses negatively, in a 
this undivided movement, being the unitary fonn of 
resistance, and not a synthesis of positive elemeni 
actions. For this reason, if the arrangement of the 
is termed an "effect" and the movement of the hand 
"cause," it may indeed be said that the whole of the eff< 
ia explained by the whole of the cause, but to parts of 
cause parts of the effect will in no wise correspond. 
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other words, neither mechanism nor finaUsin will here be in 
place, and we must resort to an explanation of a different 
kind. Now, in the hypothesis we propose, the relation 
of vision to the visual apparatus would be very nearly 
that of the hand to the iron fihngs that follow, canalize 
and limit its motion. 

The greater the effort of the hand, the farther it will 
go into the filings. But at whatever point it stops, in- 
stantaneously and automatically the filings coordinate 
and find their equihbrium. So with vision and its organ. 
According as the undivided act constituting vision ad- 
vances more or less, the materiality of the organ is made 
o{ a more or less considerable number of mutually ccv- 
Oldinatcd elements, but the order is necessarily complete 
uid perfect. It could not be partial, because, once agaia 
the real process which gives rise to it has no parts. That 
is what neither mechanism nor finahsm takes into account, 
uid it is what we also fail to consider when we wonder 
at the marvelous structure of an instrument such as the 
eye. At the bottom of our wondering is always this idea, 
that it would have been possible for a part only of this 
coordination to have been realized, that the complete 
mdization is a kind of special favor. This favor the 
finalists consider as dispensed to them all at once, by the 
Gul cause; the mechanists claim to obtain it little by 
fittte, by the effect of natural selection; but both see 
Kmething positive in this coordination, and consequently 
•nnething fractionable in its cause, — something which 
■dmite of every possible degree of achievement. In 
t««fity, the cause, though more or less intense, cannot 
produce its effect except in one piece, and completely 
Sairfwd. According as it goes further and further in 
1* direction of vision, it gives the simple pigmentary 
fflUses of a lower organism, or the rudimentary eye of 
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a Serpulft, or the slightly differentiated eye of the Alciope, 
or the marvelously perfected eye of the bird; but all these 
organs, unequal as is their complexity, necessarily present 
an equal coordination. For this reason, no matter how 
distant two animal species may be from each other, if the 
progress toward vision has gone equally far in both, there 
is the same visual organ in each case, for the form of the 
organ only expresses the degree in which the exercise of 
the function has been obtained. 

But, in speaking of a progress toward vision, are we 
not coming back to the old notion of finality? It would 
be 80, undoubtedly, if this progress required the conscious 
or unconscious idea of an end to be attained. But it is 
really effected in virtue of the original impetus of life; 
it is implied in this movement itself, and that is just why 
it b found in independent lines of evolution. If now we 
are asked why and how it is implied therein, we reply 
that life is, more than anything else, a tendency to act on 
inert matter. The direction of this action is not prede- 
termined; hence the unforeseeable variety of forms which 
life, in evolving, sows along its path. But this action 
always presents, to some e.\tent, the character of con- 
tingency; it implies at least a rudiment of choice. Now 
a choice involves the anticipatory idea of several possible 
actions. Possibilities of action must therefore be marked 
out for the hving being before the action itself. Visual 
perception is nothing else:' the visible outbnes of bodies 
are the design of our eventual action on them. Vision 
will be found, therefore, in different degrees in the most 
diverse animals, and it will appear in the same complexity 
of structure wherever it has reached the same degree of 
intensity. 

We have dwelt on these resemblances of structure 
 8m, on thii subject, UaMr* <t Tnimmrt, dup. i. 
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in general, and on the example of the eye in particular, 
because we had to define our attitude toward mechanism 
on the one hand and finalism on the other. It remains 
for us to describe it more precisely in itself. This we 
shall now do by showing the divergent results of evolution 
not as presenting analogies, but as themselves mutually 
complementary. 
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The evolution movement would be a simple one, 
we should soon have been able to determine its direc- 
tion, if life had described a single course, like that of 
solid ball shot from a cannon. But it proceeds rather 
like a shell, which suddenly bursts into fragments, which 
fragments, being themselves shells, burst in their turn 
into fragments destined to burst again, and so on for a 
time incommensurably long. We perceive only what is 
nearest to us, namely, the scattered movements of the 
pulverized explosions. From them we have to go bacl^ 
stage by stage, to the original movement. 

When a shell bursts, the particular way it breaks ii 
explained both by the explosive force of the powder it 
contains and by the resistance of the metal. So of the 
way lite breaks into individuals and species. It dependfl^^ 
we think, on two series of causes: the r^istaocc life meets 
from inert matter, and the explosive force — due to an 
unstable balance of tendencies — wblch life bears uithin 
itself. 

The resistance of inert matter was the obstacle thst 
had first to be overcome. Life seems to have succeeded 
in this by dint of humility, by making itself very smaU 
and very insinuating, bending to physical and chemic** 
forces, consenting even to go a part of the way with the*** 
like the switch that adopts for a while the direction *>• 
.Jfi 
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the rail it is endeavoring to leave. Of phenomena in 
the simplest forms of life, it is hard to say whether they are 
stiD physical and chemical or whether they are already 
vital. Life had to enter thus into the habits of inert matter, 
in order to draw it little by little, magnetized, as it were, 
to another track. The animate forms that first appeared 
were therefore of e-tlreme simplicity. They were probably 
tiny masses of scarcely differentiated protoplasm, out- 
wardly resembling the amoeba observable to-day, but 
possessed of the tremendous internal push that was to 
raise them even to the highest forms of life. That in 
virtue of this push the first organisms sought to grow as 
much as possible, seems likely. But organized matter 
has a limit of expansion that is very quickly reached; 
b^nd a certain point it di\-ides instead of growing. 
of effort and prodigies of subtlety were probably 
for life to get past this new obstacle, It suc- 
led in inducing an increasing number of elements, 
lady to divide, to remain united. By the division of 
libor it knotted between them an indissoluble bond. The 
complex and quasi-discontinuous organism is thus made 
to function as would a continuous living mass which 
bid simply grown bigger. 
Bui the real and profound causes of division were those 
ich life bore within its bosom. For life is tendency, 
the essence of a tendency is to develop in the form of a 
4(»f, creating, by its very groft'th, divergent directions 
*niong which its impetus is divided. This we observe in 
Ourselves, in the evolution of that special tendency which we 
ttll our character. Each of us, glancing back over his 
historj', wUl find that his child-personality, though in- 
(liviMble, united in itself divers persons, which could re- 
"i&in blended just because they were in their nascent state; 
^ indecision, so charged with promise, is one of the 
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greatest channs of childhood. But these interwovi 
person&lities become incompatible in course of growth, 
and, as each of us can live but one life, a choice muafc 
perforce be made. We choose in reality without ceasing; 
without ceasing, also, we abandon many things. The 
route we pursue in time is strewn with the remains of all 
that we began to be, of all that we might have become. 
But nature, which has at command an incalculable number 
of lives, is in no wise bound to make such sacrifices. She 
preserves the different tendencies that have bifurcal 
with their growth. She creates with them div« 
series of species that will evolve separately. 

These series may, moreover, be of unequal import- 
ance. The author who begins a novel puts into his hero 
many things which he is obliged to discard as he goes ob. 
Perhaps he will take them up later in other books, and make 
new characters with them, who will seem like extracts from, 
or rather like complements of, the first; but they will al- 
most always appear somewhat poor and limited in compari- 
son with the original character. So with regard to the 
evolution of life. The bifurcations on the way have been 
numerous, but there have been many blind alleys beside 
the two or three highways; and of these highways them- 
eelvcs, only one, that which leads through the vertebrates 
up to man, has been wide enough to allow free passage 
to the full breath of life. We get this impression when 
we compare the societies of bees and ants, for instant 
with human societies. The former are admirably ordi 
and united, but stereotyped; the latter are open to every 
sort; of progress, but divided, and incessantly at strife 
with themselves. The ideal would be a society always in 
progress and always in equilibrium, but this ideal is perhaps 
unrealizable: the two characteristics that would fain com- 
plete each other, which do complete each other in their 
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embryonic state, can no longer abide toget6er>hen they 
grow stronger. If one could speak, otherwise th"*n meta- 
phorically, of an impulse toward social life, it might- be said 
that the brunt of the hnpulse was borne along the:IiDe of 
evolution ending at maD, and that the rest of it waa col- 
lected on the road leading to the bymenoptera: the "8Q>-'.- 
cieties of ant3 and bees would thus present the aspect.'.* 
complementary to ours. But this would be only a manner ' 
of expression. There has been no particular impulse 
towards social life; there is simply the general movement 
of life, which on divergent lines is creating forms ever new. 
If societies should appear on two of these lines, they ought 
to show divergence of paths at the same time as community 
of impetus. They will thus develop two classes of char- 
acteristics which we shall find vaguely complementary 
of each other. 

So our study of the evolution movement will have to 
unravel a certain number of divergent directions, and to 
appreciate the importance of what has happened along 
each of them — in a word, to determine the nature of the 
dissociated tendencies and estimate their relative pro- 
portion. Combining these tendencies, then, we shall get 
M approximation, or rather an imitation, of the indivisible 
twtor principle whence their impetus proceeds. Evo- 
latioo will thus prove to be something entirely different 
fnxn a series of adaptations to circumstances, as mecban- 
tm claims; entirely different also from the realization of a 
^ka of the whole, as maintained by the doctrine of finality. 

t That adaptation to environment is the necessary con- 
I of evolution we do not question for a moment, 
8 quite evident that a species would disappear, should 
H fail to bend to the conditions of existence which are im- 
posed on it. But it is one thing to recogmze that outer 
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circumstaoceS-, are forces evolution must reckon withJJ 
another; to claim that they are the directing causes of 
evolutjoh. This latter theory is that of mechanism. It 
exchidiss absolutely the hypothesis of an original impetus. 
I,mean an internal push that has carried life, by more an 
, '^nore complex forms, to higher and higher destinies. Y^ 
.■'Jliis impetus is evident, and a mere glance at fossil specie 
■- Bhows us that life need not have evolved at all, or migl 
have evolved only in very restricted limits, if it had cho£ 
the alternative, much more convenient to itself, of be-" 
coming anchylosed in its primitive forms. Certain Fora- 
minifera have not varied since the Silurian epoch. Un- 
moved witnesses of the innumerable revolutions that havi 
upheaved our planet, the Lingulae are to-day what the] 
were at the remotest times of the paleozoic era. 

The truth is that adaptation explains the sinuosities ( 
the movement of evolution, but not its general direction 
still less the movement itself.' The road that leads 1 
the town is obliged to follow the ups and downs of the h 
it adapts itself to the accidents of the ground; but 1 
accidents of the ground are not the cause of the road, i: 
have they given it its direction. At every moment thi 
furnish it with what is indispensable, namely, the soil o 
which it lies; but if we consider the whole of the road, i 
stead of each of its parts, the accidents of the ground appear 
only as impediments or causes of delay, for the road aims 
simply at the town and would fain be a straight line. Jue 
so as regards the evolution of life and the circumstance 
through which it passes — with this difference, that ( 
lution does not mark out a solitary route, that it take 
directions without aiming at ends, and that it i 
inventive even in its adaptations. 

 This vien of adaptation has been Doled by M. F. Mftrin in 
m&rkKble Krticle on the origin of specieB, "L'Origine du eepi 
[8mM Mimtt/iguc, Nov. 1901, p. 580). 
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But, if the evolution of life is something other than 
a series of adaptations to accidental circumstances, so 
also it is net the realization of a plan. A plan is given 
in advance. It is represented, or at least representable, 
before its realization. The complete execution of it 
may be put off to a distant future, or even indefinitely; 
but the idea is none the less fonnulable at the present 
lime, in terms actually given. If, on the contrary, evo- 
lution is a creation unceasingly renewed, it creates, as 
it goes on, not only the forms of life, but the ideas that 
will enable the intellect to understand it, the terms which 
will serve to express it. That is to say that its future 
overflows its present, and can not be sketched out therdn 
m an idea. 

There is the first error of finalism. It involves another, 
yet more serious. 

If life realizes a plan, it ought to manifest a greater 
titnnony the further it advances, just as the house shows 
better and better the idea of the architect as stone is set 
upon stone. If, on the contrary, the unity of life is to be 
louQd solely in the impetus that pushes it along the road 
of time, the harmony is not in front, but behind. The unity 
is derived from a vis a (ergo: it is given at the start as an 
impulsion, not placed at the end as an attraction. In 
communicating itself, the impetus splits up more and more. 
Life, in proportion to its progress, is scattered in mani' 
(enalions which undoubtedly owe to their common origin 
tile fact that they are complementary to each other in 
cwtiin aspects, but which are none the less mutually 
""Compatible and antagonistic. So the discord between 
^ies will go on increasing. Indeed, we have as yet 
only indicated the essential cause of it. We have sup- 
posed, for the sake of simplicity, that each species received 
« impulsion in order to pass it on to others, and that, 




in every direction in which life evolves, the propagaticn 
is in a straight line. But, as a matter of fact, there i 
species which are arrested; there are some that retrogi 
Evolution is not only a movement forward ; in many c 
we observe a marking-time, and still more often a deviation 
or turning back. It must be so, as we shaU show further 
on, and the same causes that divide the evolution move- 
ment often cause life to be diverted from itself, hypnotised 
by the form it has just brought forth. Thence results an 
increasing disorder. No doubt there is progress, if pro- 
gress mean a continual advance in the general direction 
determined by a first impulsion; but this progress is ac- 
complished only on the two or three great lines of evolution 
on which forms ever more and more complex, ever more 
and more high, appear; between these lines run a crowd 
of minor paths in which, on the contrary, deviatioof 
arrests, and set-backs, are multiplied. The philosophy J 
who begins by laying down as a principle that each deta 
is connected with some general plan of the whole, goes fro 
one disappointment to another as soon as he comes 1 
examine the facts; and, as he had put everything in t 
same rank, he finds that, as the result of not allowing for 
accident, he must regard everything as accidental. For 
accident, then, an allowance must first be made, and a 
very liberal allowance. We must recognize that all is 
not coherent in nature. By so doing, we shall be led to 
ascertain the centres around which the mcoherence crystal- 
lizes. This crystallization itself will clarify the rest; 
the main directions will appear, in which life is moving 
whilst developing the original irapiJse. True, we shall not 
witness the detailed accomplishment of a plan. Nature 
is more and better than a plan in course of realization. 
A plan is a term assigned to a labor: it closes the future 
whose form it indicates. Before the evolution of life, on 



the contrary, the portaiB of the future remain wide open. 
It is a creation that goes on for ever in virtue of an initial 
movement. This movement constitutes the unity of 
tbe organized world— a prolific unity, of an infinite rich- 
nees, superior to any that the intellect could dream of, 
for the intellect is only one of its aspects or products. 

But it is easier to define the method than to apply it. 
Tbe complete interpretation of the evolution movement 
in the past, as we conceive it, would be possible only if 
the history of the development of the organized world 
»ere entirely known. Such is far from being the case. 
The genealogies proposed for the different species are 
generally questionable. They vary with their authors, 
with the theoretic views inspiring them, and raise dis- 
cussions to which the present state of science does not 
admit of a final settlement. But a comparison of the 
different solutions shows that the controversy bears less 
on the main lines of the movement than on matters of detail ; 
ud 80, by following the main lines as closely as possible, 
we shall be sure of not going astray. Moreover, they alone 
ire important to us; for we do not aim, like the naturalist, 
Bt finding the order of succession of different species, but 
only at defining the principal directions of their evolution. 
And not all of these directions have the same interest for 
as: what concerns us particularly is the path that leads 
to man. We shall therefore not lose sight of the fact, 
to following one direction and another, that our main 
buaoess is to determine the relation of man to the animal 
kingdom, and the place of the animal kiiigdom itself in the 
orgamied world as a whole. 



To begin with the second point, let us say that no definite 
characteristic distinguit>hes the plant from the animal. 
AttemptB to define the two kingdoms strictly have always 
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come to naught. There is not a single property erf vege- 
I table life that is not found, in some degree, in certain ani- 
I mals; not a single characteristic feature of the animal 
I that has not been seen in certain species or at certain 
momenta in the vegetable world. Naturally, therefore, 
biologists enamored of clean-cut concepts have regarded 
the distinction between the two kingdoms as artificial. 
They would be right, if definition in this case must be made, 
as in the mathematical and physical sciences, according 
to certain statical attributes which belong to the object 
defined and are not found in any other. Very different, in 
our opmion, is the kind of definition which befits the 
sciences of life. There is no manifestation of life which 
does not contain, in a rudimentary state — either latent 
or potential, — the essential characters of most other mani- 
festations. The difference is in the proportions. But this 
very difference of proportion will suffice to define the group, 
if we can establish that it is not accidental, and that the 
group as it evolves, tends more and more to emphasize these 

1 particular characters. In a word, the group must iwt be 
defined by the possession of certain characters, bitC by its 
tendency to emphasize them. From this point of view, taking 
tendencies rather than states into account, we find that 
vegetables and animals may be precisely defined and 
distinguished, and that they correspond to two divergent 
developments of hfe. 

This divergence is shown, first, in the method of ali- 
mentation. We know that the vegetable derives directly 
from the air and water and soil the elements necessary 
to maintain life, especially carbon and nitrogen, which it 
takes in mineral form. The animal, on the contrary, 
cannot assimilate these elements unless they have already 
been fixed for it in organic substances by plants, or by 
animals which directly or indirectly owe them to plants; 
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so that ultimately the vegetable nourishes the animal. 
TVue, this law allows of many exceptions among vegetables. 
We do not hesitate to class amongst vegetables the Drosera, 
the Dionaea, the Pinguicula, which are insectivorous 
plants. On the other hand, the fungi, which occupy so 
considerable a place in the vegetable world, feed like ani- 
mals: whether they are ferments, saprophytes or parasites, 
it is to already formed organic substances that they owe 
their nourishment. It is therefore impossible to draw from 
this difference any static definition such as would auto- 
matically settle in any particular case the question whether 
weare dealing with a plant or an animal. But the difference 
may provide the beginning of a dj/namic definition of the 
t?ro kingdoms, in that it marks the two divergent di- 
rections in which vegetables and animals have taken thar 
Gouise. It is a remarkable fact that the fungi, which 
nature has spread all over the earth in such extraordinary 
piofu^on, have not been able to evolve. Organically 
they do not rise above tissues wliich, in the higher vegetables, 
«re formed in the embryonic sac of the ovary, and precede 
the germinative development of the new individual.' 
Hiey might be called the abortive children of the vege- 
iiiie world. Their different species are like so many blind 
■Deys, as if, by renouncing the mode of alimentation custom- 
try amongst vegetables, they had been brought to a stand- 
rtill on the highway of vegetable evolution. As to the 
Drosera, the Dionaea, and insectivorous plants in general, 
they are fed by their roots, like other plants; they too fix, 
by their groeji parts, the carbon of the carbonic acid in the 
itmoephere. Their faculty of capturing, absorbing and 
<iiBe9ting insects must have arisen late, in quite exceptional 
lastt where the soil was too poor to furnish sufficient nour- 
Bhnient. In a general way, then, if we attach less im- 
' l> Skporta Bod SUrioo, L'£volutwn de* eryptogama, 1S81, p. 37. 
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portance to the presence of special characters than to their 
tendency to develop, and if we regard as essential that 
tendency along which evolution has been able to continue 
indefinitely, we may say that vegetables are distinguished 
from animals by their power of creating organic matter 
out of mineral elements which they draw directly from the 
air and earth and water. But now we come to another 
difference, deeper than this, though not unconnected with it. 
The animal, being unable to fix directly the carbon 
and nitrogen which are everywhere to be found, has to ] 
seek for its nourishment vegetables which have already I 
fixed these elements, or animals which have taken than 1 
from the vegetable kingdom. So the animal must be 
able to move. From the amoeba, which thrusts out 
its pseudopodia at random to seize the organic matter 
scattered in a drop of water, up to the higher animak 
which have sense-organs with which to recognize thrar 
prey, locomotor organs to go and seize it, and a nervous 
system to coordinate their movements with their sen- 
sations, animal life is characterized, in its general direction, 
by mobility in space. In its mast rudimentary form, the 
animal is a tiny mass of protoplasm enveloped at most 
in a thin albuminous pellicle which allows full freedom for 
change of shape and movement. The vegetable cell, 
on the contrary, is surrounded by a membrane of cellu- 
lose, which condemns it to immobility. And, from the 
bottom to the top of the vegetable kingdom, there are the 
same habits growing more and more sedentary, the plant 
having no need to move, and finding around it, in the ail 
and water and soil in which it is placed, the mineral ele 
ments it can appropriate directly. It is true that phe- 
nomena of movement are seen in plants. Darwin haft 
written a well-known work on the movements of climbing 
plants. He studied also the contrivances of certaui ia-. 
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sectivorous plants, such as the Drosera and the Dionaea, 
to seize their prey. The leaf-movements of the acacia, 
the sensitive plant, etc., are well known. Moreover, 
the circulation of the vegetable protoplasm within its 
sheath bears witness to its relationship to the protoplasm 
(rf ammals, whilst in a large number of animal species 
(geoerally parasites) phenomena of fixation, analogous 
to those of vegetables, can be observed.' Here, again, 
it would be a mistake to claim that fixity and mobility 
are the two characters which enable us to decide, by simple 
inspection alone, whether we have before us a plant or an 
tnimal. But fixity, in the animal, generally seems Uke 
a torpor into which the species has fallen, a refusal to 
evolve fxirther in a certain direction; it is closely akin to 
parasitism and is accompanied by features that recall 
of vegetable life. On the other hand, the move- 
of vegetables have neither the frequency nor the 
.y of those of animals. Generally, they involve only 
of the organism and scarcely ever extend to the whole, 
h the exceptional cases in which a v£igue spontaneity 
appeare in vegetables, it is as if we beheld the accidental 
awakening of an activity normally asleep. In short, 
although both mobility and fixity exist in the vegetable 
u in the amraal world, the balance is clearly in favor of 
fixity in the one case and of mobility in the other. These 
two opposite tendencies are so plainly directive of the two 
^^nolutions that the two kingdoms might almost be defined 
^^Btbem. But fixity and mobility, again, are only super- 
^Hnl signs of tendencies that are still deeper. 
^^Bctween mobility and consciousness there is an obvious 
rcUtionship, No doubt, the consciousness of the higher 
wjanisms seems bound up with certain cerebral arrange- 

' On fixation and peiasitism in general, see the work of Housm;, 
UFtme ttlavie, Paris, 1900, pp. 721-807. 
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ments. The more the nervous system develops, 1 
numerous and more precise become the movements among" 
which it can choose; the clearer, also, is the consciousness 
that accompanies them. But neither this mobihty nor 
this choice nor consequently this consciousness involves 
as a necessary condition the presence of a nervous system; 
the latter has only canalized in definite directions, and 
brought up to a higher degree of intensity, a rudimentary 
and vague activity, diffused throughout the mass of the 
organized substance. The lower we descend in the ani- 
mal series, the more the nervous centres are simplilied, 
and the more, too, they separate from each other, till 
finally the nervous elements disappear, merged in the mass 
of a less differentiated organism. But it is the same with 
all the other apparatus, with all the other anatomical 
elements; and it would be as absurd to refuse consciousness 
to an animal because it has no brain as to declare it in- 
capable of nourishing itself because it has no stomach. 
The truth is that the nervous system arises, like the other 
systems, from a division of labor. It does not create the 
function, it only brings it to a higher degree of intensity 
and precision by giving it the double form of reflex and 
voluntary activity. To accomplish a true reflen move- 
ment, a whole mechanism is necessary, set up in the spinal 
cord or the medulla. To choose voluntarily between 
several definite courses of action, cerebral centres are 
necessary, that is, cros.'^ways from which paths start, 
leading to motor mechanisms of diverse form but equal 
precision. But where nervous elements are not yet canal- 
ized, still less concentrated into a system, there is some- 
thing from which, by a kind of splitting, both the reflex 
and the voluntary will arise, something which has neither 
the mechanical precision of the former nor the intelli- 
gent hesitations of the latter, but which, partaking of 
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both it may be infinitesimally, is a reaction simply unde- 
cided, and therefore vaguely congcioua. This amounts 
to saying that the humblest organism ia conscious in pro- 
portion to its power to move freely, la consciousness 
here, in relation to movement, the effect or the cause? 
In one sense it is the cause, since it has to direct loco- 
motion. But in another sense it is the effect, for it is 
the motor activity that maintains it, and, once this activity 
disappears, consciousness dies away or rather falls asleep. 
In crustaceans such as the rhizocephala, which must 
formerly have shoft-n a more differentiated structure, 
fixity and paraj^itism accompany the degeneration and 
almost complete disappearance of the nervous system, 
^ce, in such a case, the progress of organization must 
have localized all the conscious activity in nervous centres, 
we may conjecture that consciousness is even weaker in 
animals of this k'md than in organisms much less differen- 
tiated, which have never had nervous centres but have 
remained mobile. 

How then could the plant, which is fixed in the earth 
and finds its food on the spot, have developed in the di- 
rection of conscious activity? The membrane of cellulose, 
Id which the protojilasm wraps itself up, not only prevents 
the simplest vegetable organism from moving, but screens 
it ako, in some measure, from those outer stimuli which 
act on the sensibility of the animal as irritants and prevent 
it from going to sleep." The plant is therefore unconscious. 
Here again, however, we must beware of radical distinctions. 
"Unconscious" and "conscious" are not two labels which 
on be meclianically fastened, the one on every vegetable 
edi, the other on all animals. While consciousness sleeps 
in the animal which has degenerated into a motionless 
, it probably awakens m the vegetable that has 
' Cope, op. eit. p. 78. 
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regained liberty of movement, and awakens in just the 
degree to which the vegetable has reconquered this liberty. 
Nevertheless, consciousness and unconsciousness mark the 
directions in which the two kingdoms have developed, in 
this sense, that to find the best specimens of consciousness 
in the animal we must ascend to the highest representatives 
of the series, whereas, to find probable cases of vegetable 
consciousness, we must descend as low as possible in the 
scale of plants — down to the zoospores of the algae, for 
instance, and, more generally, to those unicellular organ- 
isms which may be said to hesitate between the vegetable 
fonn and animality. From this standpoint, and in this 
measure, we should define the animal by sensibility and 
awakened consciousness, the vegetable by consciousnesB 
asleep and by insensibihty. 

To sum up, the vegetable manufactures organic sub- 
stances directly with mineral substances; as a rule, this 

aptitude enables it to dispense with movement and so 

with feeling. Animals, which are obliged to go in se* 
of their food, have evolved in the direction of locomot 
activity, and consequently of a consciousness more i 
more distinct, more and more ample. 



Now, it seems to us most probable that the i 
cell and the vegetable cell are derived from a com 
stock, and that the first living organisms oscillated 1 
tween the vegetable and animal form, participating I 
both at once. Indeed, we have just seen that the ch) 
acteristic tendencies of the evolution of the two kingdoi 
although divergent, coexist even now, both in the pU 
and in the animal. The proportion alone differs, 
dinarily, one of the two tendencies covers or crushes doi 
the other, but in exceptional circumstances the suppre 
one starts up and regains the place it had lost. 
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nubility and consciousness of the vegetable cell are not 
flO sound asleep that they cannot rouse themselves when 
circumstances permit or demand it ; and, on the other hand, 
the evolution of the animal kingdom has always been re- 
tarded, or stopped, or dragged back, by the tendency it 
has kept toward the vegetative life. However full, how- 
ever overflowing the activity of an animal species may 
^pear, torpor and unconsciousness are always lying in 
wait for it. It keeps up its role only by effort, at the 
price of fatigue. Along the route on which the animal 
haa e\-olved, there have been numberless shortcomings 
ind cases of decay, generally associated with parasitic 
habits; they are so many shuntings on to the vegetative 
Bfe. Thus, everything bears out the belief that vegetable 
and animal are descended from a common ancestor which 
muted the tendencies of both in a rudimentary state. 

But the two tendencies mutually implied in this rudi- 
meotary form became dissociated as they grew. Hence 
the world of plants with its fixity and ittsensibllity, hence 
Ae animals with their mobility and consciousness. There 
 no need, in order to explain this dividing into two, to 
bring in any mj-sterious force. It is enough to point out 
thtt the living being leans naturally toward what is moat 
eoQvenient to it, and that vegetables and animals have 
eho§cn two different kinds of convenience in the way of 
[ffDcuring the carbon and nitrogen they need. Vegetables 
oontinually and mechanically draw these elements from an 
enviroament that continually provides it. Animals, by 
■ction that is discontinuous, concentrated in certain 
moments, and conscious, go to find these bodies in organ- 
isDia that have already fixed them. They are two different 
vsyg of being industrious, or perhaps we may prefer to 
ny, of being idle. For this very reason we doubt whether 
nervous elements, however rudimentary, will ever be found 
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in the plant. What corresponds in it to the directing will 
of the animal is, we believe, the direction in which it bends 
the energy of the solar radiation when it uses it to break 
the connection of the carbon with the oxygen in carbonic 
acid. What corresponds in it to the sensibility of the ani- 
7 mal is the impressionability, quite of its kind, ofJt3_chIoro-. 
phyl light. Now, a nervous system being pre-eminently 
a mechanism which serves as intermediary between sen- 
sations and volitions, the true "nervous system" of the 
plant seems to be the mechanism or rather chemicism 
sui generis which serves as intermediary between the im- 
pressionability of its chlorophyl to light and the produc- 
ing of starch: wliich amounts to saying that the plant can 
have no nervous elements, and that the same impelus thai 
has led the animal to tjive itself nerves and nen>e centres must 
have ended, in the plarU, in the chlorophyllian function.' 

This first glance over the organized world will enable 
us to ascertain more precisely what unites the two king- 
doms, and also what separates them. 

Suppose, as we suggested in the preceding chapter, 

\ that at the root of life there is an effort to engraft on to 

\ the necessity of physical forces the largest possible amount 

of indetermination. This effort cannot result in the 

creation of energy, or, if it does, the quantity created 

does not belong to the order of magnitude apprehended 

' Just aa the pknt, in certoiD cases, recovers the faculty of moving 
actively which slumbere in it. bo the animal, in esception»l ciroum- 
Btancea, can replaca itself in the conditions of the vegetative life and 
develop in itself an equivalent of the chlontphylliaD function. It 
appears, indeed, from recent experiments of Maria von Linden, that 
the ehrysaliUet atid the caterpillars of certain lepidopt«m, under the 
inSuence ot light, fix the carbon of the carbonic acid contained in 
the atmosphere (M. von Linden, " L'Assimilation de I'acide carboniqua 
par les chryaalideide L«pidopt£rcs,"C. A.iia laSoc. de biologit, 1905, 
pp. 692 n.). 
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bv our senses and instruments of meiisurement, our ex- 
perience and science. All that the effort can do, then, is 
to make the best of a pre-existing energy which it finds 
8t its disposal. Now, it finds only one way of succeed- 
ing in this, namely, to secure such an accumulation of 
potential energy from matter, that it can get, at any 
moment, the amount of work it needs for its action, simply 
by pulling a trigger. The effort itself possesses only 
that power of releasing. But the work of releasing, 
)Ugh always the same and always smaller than any 
quantity, will be the more effective the heavier 
weight it makes fall and the greater the height — or, 
;other words, the greater the sum of potential energy 
lulated and disposable. As a matter of fact, the 
ipal source of energy usable on the surface of our 
is the sun. So the problem was this; to obtain 
the sun that it should partially and provisionally 
id, here and there, on the surface of the earth, its 
continual outpour of usable energy, and store a certain 
quantity of it, in the form of unused energy, in appropriate 
tiservoirs, whence it could be drawn at the desired moment, 
«t the desired spot, in the desired direction. The eub- 
Auices forming the food of animals are just such reservoirs. 
Made of very complex molecules holding a considerable 
imouDt of chemical energy in the potential state, they are 
like explosives which only need a spark to set free the energy 
Bored within them. Now, it is probable that life tended 
It the beginning to compass at one and the same time both 
tke manufacture of the explosive and the explosion by 
rtiich it is utihzed. In this case, the same organism that 
1*1 directly stored the energy of the solar radiation 
*ouJd have expended it in free movements in space. 
And for that reason we must presume that the first living 
bangs sought on the one hand to accumulate, without 
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ceasing, energy borrowed from the sun, and on the other 
hand to expend it, in a discontinuous and explosive way, 
in movements of locomotion. Even to-day, perhaps, a 
chlorophyl-bearing Infusorian such as the Euglena may 
symbolize tliis primordial tendency of life, though in a 
mean form, incapable of evolving. Is the divergent 
development of the two kingdoms related to what one may 
call the oblivion of each kingdom as regards one of the 
two halves of the programme? Or rather, which is more 
likely, was the very nature of the matter, that life found 
confronting it on our planet, oppascd to the possibility 
of the two tendencies evolving verj' far together in the same 
organism? What is certain is that the vegetable haa 
trended principally in the first direction and the animal 
in the second. But if, from the very first, in making the 
explosive, nature had for object the explosion, then it is 
the evolution of the animal, rather than timt of the vege- 
table, that indicates, on the whole, the fundamental di- 
rection of life. 

The "harmony" of the two kingdoms, the comple- 
mentary characters they display, might then be due 
to the fact that they develop two tendencies which at first 
were fused in one. The more the single original tendency 
grows, the harder it finds it to keep united in the same 
hving being those two elements which in the rudimentary 
state implied each other. Hence a parting in two, hence 
two divergent evolutions; hence also two series of char- 
acters opposed in certain points, complementary in othere, 
but, whether opposed cr complementary, alwa>-s preser%-ing 
an appearance of kinship, A\Tiile the animal evolved, 
not without accidents along the way, toward a freer and 
freer expenditure of discontinuous energy, the plant per- 
fected rather its system of accumulation without moving. 
We shall not dwell on this second point. Sufhce it to 



say that the plant must have been greatly benefited, in 
its turn, by a new division, analogous to that between 
planta and animals. While the primitive vegetable 
cell had to fix by itself both its carbon and its nitrogen, 
it became able almost to give up the second of these two 
functions as soon as microscopic vegetables came forward 
which leaned in this direction exclusively, and even special- 
iied diversely in this still complicated business. The 
microbes that fix the nitrogen of the air and those which 
convert the ammoniacal compounds into nitrous ones, 
and these again into nitrates, have, by the same splitting 
up of a tendency primitively one, rendered to the whole 
vegetable world the same kind of service as the vegetables 
In general have rendered to animals. If a special kingdom 
were to be made for these microscopic vegetables, it might 
be said that in the microbes of the soil, the vegetables 
md the animals, we have before us the ancUysis, carried 
out by the matter that life found at its disposal on our 
planet, of all that life contained, at the outset, in a state 
of reciprocal implication. Is this, properly speaking, a 
"di\TBion of labor"? These words do not give the exact 
idea of evolution, such as we conceive it. Wherever there 
is division of labor, there is associaiion and aho convergence 
of effort. Now, the evolution we are speaking of is never 
achieved by means of association, but by dissociation; it 
ne\-er tends toward convergence, but toward divergence of 
efforts. The harmony between terms that are mutually 
complementary in certain points is not, in our opinion, 
produced, in course of progress, by a reciprocal adapta- 
tion; on the contrary, it is complete only at the start. 
It arises from an original identity, from the fact that the 
evolutionary process, splaying out like a sheaf, sunders, 
in proportion to their simultaneous growth, terms which 
>t first completed each other so well that they coalesced. 




Now, the elements into which a tendency splits 
are far from possessing the same importance, or, above 
all, the same power to evolve. We have just distinguished 
three different kingdoms, if one may so express it, in the 
organized world. While the first compriaea only micro- 
organisma which have remained in the rudimentary state, 
animals and vegetables have taken their flight toward 
very lofty fortunes. Such, indeed, is generally the case 
when a tendency divides. Among the divergent develop- 
ments to which it ^ves rise, some go on indefinitely, othere 
come more or less quickly to the end of their tether. These 
latter do not issue directly from the primitive tendency, 
but from one of the elements into which it has divided; 
they are residual developments made and left behind 
on the way by some truly elementary tendency whick 
continues to evolve. Now, these truly elementary tei 
dcncies, we think, bear a mark by which they may 
recognized. 

This mark is like a trace, still visible in each, of w: 
was in the original tendency of which they represent ' 
elementary directions. The elements of a tendency . 
not like objects set beside each other in space and mutual 
exclusive, but rather like psychic states, each of whid 
although it be itself to begin with, yet partakes of othi 
and so virtually includes in itself the whole personalii 
to which it belongs. There is no real manifestation 
life, we said, that does not show us, in a nidimenti 
or latent state, the characters of other manifestatta 
Conversely, when we meet, on one line of evolution, 
recollection, so to speak, of what is developed along o1 
hnes, we must conclude that we have before us dissocistf 
elements of one and the same original tendency. In tfi 
sense, vegetables and animals represent the two gr 
divergent developments of life. Though the pl&nt 
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dkinguiahed from the animal by fixity and insensibility, 
movement and consciousness sleep in it as recollectiona 
which may waken. But, beside these normally sleeping 
recoUections, there are others awake and active, just thos^ 
namely, whose activity does not obstruct the development 
of the elementary tendency itself. We may then formulate 
this law: When a tendenaj splits up in the course of ^is"^ 
dndopment, each of the special tendencies which thus arise ( 
fries to preserve and develop everything in the primitive f 
tendency that is not incompalible Tvith the work for which J 
il is specialiied. This explains precisely the fact we 
dwelt on in the preceding chapter, viz., the formation 
(rf identical complex mechanisms on independent lines 
irf evolution. Certain deep-seated analogies between 
the animal and the vegetable have probably no other 
ttuse: sexual generation is perhaps only a luxury for 
the plant, but to the animal it was a necessity, and the 
pUot must have been driven to it by the same impetus 
wiucb impelled the animal thereto, a primitive, original 
impetus, anterior to the separation of the two kingdoms. 
Tte same may be said of the tendency of the vegetable 
towards a growing complexity. This tendency is essential 
to the animal kingdom, ever tormented by the need of 
more and more extended and effective action. But the 
v^etable, condemned to fixity and insensibility, exhibits 
the same tendency only because it received at the outset 
the same impuLsion. Recent experiments show that it 
Varies at random when the period of "mutation" arrives; 
whereas the animal must have evolved, we believe, in 
much more definite directions. But we will not dwell 
further on this original doubling of the modes of life. Let 
come to the evolution of animals, in which we are more 
:ularly interested. 
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What constitutes aaimality, we said, is the faculty 
of utilizing a releasing mechanism for the conversion 
of as much stored-up potential energy as possible into 
"explosive" actions. In the beginning the explosion 
is haphazard, and does not choose its direction. Thua 
the amoeba thrusts out its pseudopodic prolongations 
in all directions at once. But, as we rise in the animal 
scale, the form of the body itself is observed to indicate 
a certain nmnber of very definite directions along which 
the energy travels. These directions are marked by so 
many chains of nervous elements. Now, the nervous 
element has gradually emerged from the barely differentiate 
ed mass of organized tissue. It may, therefore, be sur- 
mised that in the nervous element, as soon as it appears, 
and also in its appendages, the faculty of suddenly freeing 
the gradually stored-up energy is concentrated. No doubt, 
every living cell expends energy without ceasing, in order 
to maintain its equilibrium. The vegetable cell, torpid 
from the start, is entirely absorbed in this work of main- 
tenance alone, as if it took for end what must at first have 
been only a means. But, in the animal, all points to action, 
that ia, to the utilization of energy for movements from 
place to place. True, every animal cell expends a good 
deal — often the whole — of the energy at its disposal in 
keeping itself alive; but the organism as a whole tries 
to attract as much energy as possible to those points where 
the locomotive movements are effected. So that where a 
nervous system exists, with its complementary sense- 
organs and motor apparatus, everything should happen 
as if the rest of the body had, as its essential function, to 
prepare for these and pass on to them, at the moment 
required, that force which they are to liberate by a sort 
of explosion. 

The part played by food amongst the higher animaJa 



a, indeed, extremely complex. la the first pl&ce it serves 
to repair tissues, then it provides the animal with the 
heat necessary to render it as independent as possible 
of changes in external temperature. Thus it preserves, 
Jopports, and maintains the organism in which the nervous 
syBtem is set and on which the nervous elements have to 
Hve, But these nervous elements would have no reason 
for existence if the organism did not pass to them, and 
especially to the mus:les they control, a certwn energy 
lo expend; and it may even be conjectured that there, 
in the main, is the essential and ultimate destination of 
food. This does not mean that the greater part of the food 
is used in this work. A state may have to make enormous 
expenditure to secure the return of taxes, and the sum 
which it will have to dispose of, after deducting the cost 
•rf collection, will perhaps be very small: that sum is, 
Done the less, the reason for the tax and for all that has 
been spent to obtain its return. So it is with the energy 
which the animal demands of its food. 

Many facts seem to indicate that the nervous and mus- 
cular elements stand in this relation towards the rest of 
the organism. Glance firet at the distribution of ali- 
mentary substances among the different elements of the 
Hviag body. These substances fall into two classes, one 
Ifie quaternary or albuminoid, the other the ternary, 
including the carbohydrates and the fats. The albumi- 
noids are properly plastic, destined to repair the tissues — 
although, owing to the carbon they contain, they are 
csp&ble of providing energy on occasion. But the function 
of supplying energy has devolved more particularly on 
the second class of substances: these, being deposited 
i the cell rather than forming part of its substance, 

nrey to it, in the form of chemical potential, an ex- 
Bjve energy that may be directly converted into either 
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movement or heat. In short, the chief function of the 

albuminoids is to repair the machine, while the function 
of the other class of substances is to supply power. It 
is natural that the albuminoids should have no specially 
allotted destination, since every part of the machine has 
to be maintained. But not so with the other substances. 
The carbohydrates are distributed very unequally, 
this inequality of distribution seems to us in the high* 
degree instructive. 

Conveyed by the arterial blood in the form of glut 
these substances are deposited, in the form of glycogen,' 
in the different cells forming the tissues. We know that 
one of the principal functions of the liver is to mainUun 
at a constant level the quantity of glucose held by the 
blood, by means of the reserves of glycogen secreted by tl 
hepatic cells. Now, in this circulation of glucose 
accumulation of glycogen, it is easy to see that the eff( 
is as if the whole effort of the organism were dii 
towards providing with potential energy the elements 
both the muscular and the nervous tissues. The oi 
ism proceeds differently in the two cases, but it arrivi 
at the same result. In the first case, it provides the musclf 
cell with a large reserve deposited in advance: the quantity 
of glycogen contained in the muscles is, indeed, enormous 
in comparison with what is found in the other tissues. 
In the nervous tissue, on the contrary, the reserve 
small (the nervous elements, whose function 
to liberate the potential energy stored in the muscle, ne" 
have to furnish much work at one time) ; but the remarl 
able thing is that this reserve is restored by the blood 
the very moment that it is expended, so that the nerve 
ia instantly recharged with potential energy. Muscular 
tissue and nervous tissue are, therefore, both privileged, 
the one in that it is stocked with a large reserve of energy, 
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tbe other in that it is always served at the instant it is in 
need and to the exact extent of its requirements. 

More particularly, it is from the sensori-motor system 
tiist the call for glycogen, the potential energy, conies, 
as if the rest of the organism were simply there in order 
to tt&nsmit force to the nervous system and to the muscles 
which the nerves control. True, when we think of the 
part played by the nervous system {even the sensori- 
motor sj'Btem) as regulator of the organic life, it may well 
be asked whether, in this exchange of good offices between 
h ud the rest of the body, the nervous system is indeed 
K master that the body serves. But we shall already in- 
cline to this hj-pothesis when we consider, even in the 
static state only, the distribution of potential energy 
among the tissues; and we shall be entirely convinced of it 
when we reflect upon the conditions in which the energy 
is expended and restored. For suppose the sensori- 
molor system is a system like the others, of the same rank 
as the others. Borne by the whole of the organism, it will 
Tait until an excess of chemical potential is supplied 
to it before it performs any work. In other words, it 
ia the production of glycogen which will regulate the 
consumption by the nerves and muscles. On the con- 
trary, if the sensori-motor system is the actual master, 
(he duration and extent of its action will be independent, 
to a certain extent at least, of the reserve of glycogen that 
H holds, and even of that contained in the whole of the 
agamam. It w'dl perform work, and the other tissues 
*jD have to arrange as they can to supply it with potential 
Hiergy. Now, this b precisely what does take place, as is 
Aown in particular by the experiments of Morat and Du- 
iburl." While the glycogenic function of the liver depends 
Ob the action of the excitory nerves which control it, the 
 Ankiixe <U phytiologie, 1892. 
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action of these nerves is subordinated to the action of 
those which stimulate the locomotor muscles — in this 
sense, that the muscles begin by expending without cal- 
culation, thus consuming glycogen, impoverishing the 
blood of its glucose, and finally causing the liver, which 
has had to pour into the impoverished blood some of 
its reserve of glycogen, to manufacture a fresh supply. 
From the sensori-niotor system, then, everything starts; 
on that system everything converges; and we may say, 
without metaphor, that the rest of the organism is at its 
service. 

Consider again what happens in a prolonged fast. It 
is a remarkable fact that in animals that have died of 
hunger the brain is found to be almost unimpaired, while 
the other organs have lost more or less of their weight 
and their cells have undergone profound changes.' Il 
seems as though the rest of the body had sustained th« 
nervous system to the last extremity, treating itself 
simply as the means of which the nervous system is th« 
end. 

To sum up: if we agree, in short, to understand by 
"the sensori-motor system" the cerebro-spinal nervous 
system together with the sensorial apparatus in which it 
is prolonged and the locomotor muscles it controls, we 
may say that a higher organism is essentially a sensori- 
motor system installed on systems of digestion, respiration, 
circulation, secretion, etc., whose function it is to repair, 
cleanse and protect it, to create an unvarying internal 
environment for it, and above all to pass it potential 

' De Manac^ine, "Quelques obaervations eTp^runent&lea sur t'iii- 
fluence de I'msomnie Bbsolue" (Arch. Hal. de biologie. t. xxi., 1S94, pp. 
322 (T.). Recently, analogous observations have be«n made on a man 
who died of ioanitioD after a fast of thirty-Bve days. See, on thU 
HUbject, in the Annte biologique ol ISOS, p. 338, tbe r£suai6 of mi nrticlfl 
(in RuHiui) by Tankevitch and StcbaBiiy. 
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energy to convert into locomotive movement.' It is 
true that the more the nervous function is perfected, the 
moremust the functions required to maintain it develop, and 
the more exacting, consequently, they become for them- 
kIves. As the nervous activity has emerged from the 
protoplasmic mass in which it was almost drowned, it 
has had to summon around itself activities of all kinds for 
its support. These could only be developed on other 
activities, which again iraphed others, and so on indefinitely. 
Tliua it is that the complexity of functioning of the higher 
organisms goes on to infinity. The study of one of these 
organisms therefore takes us round in a circle, as if every- 
tJung was a means to everything else. But the circle 
has a centre, none the less, and that is the system of nervous 
elonents stretching between the sensory organs and the 
motor apparatus. 

We will not dwell here on a point we have treated at 
length in a former work. Let us merely recall that the 
progress of the nervous system has been effected both 
in the direction of a more precise adaptation of movements 
iai in that of a greater latitude left to the living being 
to choose between them. These two tendencies may 
appear antagonistic, and indeed they are so; but a nervous 
chain, even in its most rudimentary form, successfully 
fecoDeiles them. On the one band, it marks a well-de- 

'Cui-iermid: "Thenervotta sj-stem is, at bottom, the whole animal; 
tlH other BystemB are there only to serve it.'' ("Sur un nouveau 
ippmcbement & ^tablir entre lea ctasEes qui composent le regne ani- 
IB»1," Arek. du Mutium d'hutoire mt^relle, Paris. 1812, pp. 73-R4.) 
Of wuiw, it would be necessary to apply a great many restrictions 
to tbis formula — for example, to allow for the cases of degradation 
•wJ rttmgressioQ in which the nervous eystem passes into the back- 
pwnd. And, moreover, with the nervous syslem roust be included 
llw aensorial apparatus on the one hand and the mntnr on the other, 
faitwcin which it acts as btcrTDcdiary. Cf . Foslor, art. ' ' Pbyiiology,". 
in the Eneyelopatdia BtHanniat. Edinburgh, 1SS5, p. 17. 



126 



CREATIVE EVOLUTION 



fined track between one point of the periphery and an- 
other, the one sensory, the other motor. It has therefore 
canalized an activity which was ori^nally diffused in the 
protoplasmic mass. But, on the other hand, the elements 
that compose it are probably discontinuous; at any r 
even supposing they anastomose, they exhibit a fum 
discontinuity, for each of them ends in a kind of crc 
road where probably the nervous current may choose 
its course. From the humblest Monera to the best endowed 
insects, and up to the most intelligent vertebrates, the 
progress realized has been above all a progress of the ner\-ous 
system, coupled at every stage with all the new construc- 
tions and complications of mechanism that this progress 
required. As we foreshadowed in the beginning of this 
work, the r61e of life is to insert some indelermination into 
matter. Indeterminate, i.e. unforeseeable, are the forma 
it creates in the course of its evolution. More and more 
indeterminate also, more and more free, is the activity 
to which these forms serve as the vehicle. A ner^-ous 
system, with neurones placed end to end in such wise that, 
at the extremity of each, manifold ways open in which 
manifold questions present themselves, is a veritable 
reservoir of indeterminalion. That the main energj" of 
the vital impulse has been spent in creating apparatus 
of thLs kind is, we believe, what a glance over the organ- 
ized world as a whole easily shows. But concerning tho 
vital impulse itself a few explanations are necessary. 



It must not be foi^otten that the force which is evolv- 
ing throughout the organized world is a limited force, 
which is always seeking to transcend itself and always 
remains inadequate to the work it would fain produce. 
The errors and puerilities of radical finalism are due to 
the misapprehension of this point. It has represented 
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the whole of the living world as a construction, and a 
construction analogous to a human work. All the pieces 
have been arranged with a view to the best possible func- 
Honiog of the machine. Each species has its reason for I 
aistence, its part to play, its allotted place; and all join 
t<^her, as it were, in a musical concert, wherein the 
seeming discords are really meant to bring out a funda- 
mental harmony. In short, all goes on in nature as in 
the works of human genius, where, though the result 
may be trifling, there is at least perfect adequacy between 
the object made and the work of making it. 

Nothing of the kind in the evolution of life. There, a 
the disproportion is striking between the work and the 
result. From the bottom to the top of the organized 
world we do indeed find one great efEort; but most often 
this effort turns short, sometimes paralyzed by contrary 
forees, sometimes diverted from what it should do by 
what it does, absorbed by the form it is engaged in tak- 
ing, hypnotized by it as by a mirror. Even in its most 
perfect works, though it seems to have triumphed over 
QAemal resistances and also over its own, it is at the 
niercy of the materiaUty which it has had to assume. 
It is what each of us may experience in himself. Our i 
btedom, in the very movements by which it is affirmed, \ 
cn«t«s the growing habits that will stifle it if it fails to 
renew itself by a constant effort; it is dogged by automa- 
liam. The most living thought becomes frigid in the foN 
niula that expresses it. The word turns agwnst the 
idea. 

The letter kills the spirit. And our most ardent enthusi- 
ssm, as soon as it is externahzed into action, is so naturally 
congealed into the cold calculation of interest or vanity, 
the one takes so easily the shape of the other, that we 
might confuse them together, doubt our own sincerity, 
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deny goodness and love, if we did not know that the dead 
retain for a time the features of the bving. 

The profound cause of this discordance lies in ao 
remediable difference of rhythm. Life in general is nu 
bility itself; particular manifestations of life accept tl 
mobility reluctantly, and constantly lag behind. It 
always going ahead; they want to mark time. Evoluti( 
in general would fain go on in a straight line; each speci 
' evolution is a kind of circle. Like eddies of dust raised" 
by the wind as it passes, the hving turn upon themselves, 
borne up by the great blast of Hfe. They are therefore 
relatively stable, and counterfeit immobility so well 
that we treat each of them as a thing rather than as a 
progress, forgetting that the very permanence of thrir 
form is only the outline of a movement. At times, how- 
ever, in a fleeting vision, the invisible breath that beara 
them is materialized before our eyes. We have thift 
sudden illumination before certain forms of matt 
love, so striking, and in most animals so touching, 
eervable even in the solicitude of the plant for its seed. 
This love, in which some have seen the great mystery 
of life, may possibly deliver us life's secret. It shows ua 
each generation leaning over the generation that i 
follow. It allows us a glimpse of the fact that the li- 
being is above all a thoroughfare, and that the essence 
life is in the movement by which life is transmitted. 

This contrast between life in general, and the foi 
in which it is manifested, has everywhere the same cl 
acter. It might be said that life tends toward the 
most possible action, but that each species prefers 
contribute the slightest possible effort. Regarded in what' 
constitutes its true essence, namely, as a transition from 
species to species, life is a continually growing action. 
I But each of the species, through which Ufe passes, 
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only at its own convenience. It goes for that which 
demands the least labor. Absorbed in the form it is 
ibout to take, it falls into a partial sleep, in which it 
ignores almost alt the rest of life; it fashions itself so 
»8to take the greatest possible advantage of its immediate 
en\Tronment with the least possible trouble. Accord- I 
ingly, the act by which life goes forward to the creation 1 
of a new form, and the act by which this form is shaped, 
are two different and often antagonistic movements. 
The first is continuous with the second, but cannot con- 
tinue in it without being drawn aside from its direction, 
u would happen to a man leaping, if, in order to clear 
the obstacle, he had to turn his eyes from it and look at 
himself all the while. 

Living forms are, by their very definition, forma that 
we able to live. In whatever way the adaptation of the 
nganism to its circumstances is explained, it has necessa^ 
rily been sufficient, since the species has subsisted. In 
this sense, each of the successive species that paleon- 
tology and zoology describes was a success carried off by 
life. But we get a very difTerent impression when we 
refer each species to the movement that has left it behind 
Cm its way, instead of to the conditions into which it has 
been set. Often this movement has turned aside; very 
oft«n, too, it has stopped short ; what was to have been 
a thoroughfare has become a terminus. From this new 
point of view, failure seems the rule, success exceptional 
and alwaj-s imperfect. We shall see that, of the four 
muD directions along which animal life bent its course, 
two have led to blind alleys, and, in the other two, the 
effort has generally been out of proportion to the result. 

Documents are lacking to reconstruct this history in 
detail, but we can make out its main lines. We have 
already sud that animals and vegetables must have 
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separated soon from their common stock, the vegetabl 
falling asleep in immobility, the animal, on tlje con 
trary, becoming more and more awake and marching oi 
to the conquest of a nervous system. Probably the effor 
of the animal kingdom resulted in creating organism 
Btill very simple, but endowed with a certain freedon 
of action, and, above all, with a shape so undecided thai 
it couid lend itself to any future determination, Thet 
animals may haVe resembled some of our worms, bill 
with this difference, however, that the wonns living to- 
day, to which they could be compared, are but the eraptj 
and fixed examples of infinitely plastic forms, pregnani 
with an unlimited future, the common stock of the echino 
^ denns, molluscs, arthropods, and vertebrates. 

One danger lay in wait for them, one obstacle whicl 
might have stopped the soaring course of animal life 
There is one peculiarity with which we cannot helf 
being struck when glancing over the fauna of primitivi 
times, namely, the imprisonment of the animal in a mon 
or less sohd sheath, which must have obstructed anc 
often even paralyzed its movements. The mollusa 
of that time had a shell more universally than those ol 
to-day. The arthropods in general were provided with t 
carapace; most of them were crustaceans. The mon 
ancient fishes had a bony slieath of extreme hardness.' 
The explanation of this general fact should be sought, 
we believe, in a tendency of soft organisms to defend 
themselves against one another by making themselves, 
as far as possible, undcvourable. Each species, in the act 
by which it comes into being, trends towards that whtdt 
is most expedient. Just as among primitive organism! 
there were some that turned towards animal life by »" 

< See. on these different points, the work of Gaudry, 
tologit philotophyitM, Paria, 1890, pp. U-16 anJ 78-79. 
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I -to manufacture organic out of inorganic material 
; organic substances ready made from organ- 
l had turned toward the vegetative life, so, among 
t animal species themselves, many contrived to live 
at the expense of other animals. For an organism that is 
animal, that is to say mobile, can avail itself of its mobility 
to go in search of defenseless animals, and feed on them 
quite as well as on vegetables. So, the more species be- 
came mobile, the more they became voracious and danger- 
ous to one another. Hence a sudden arrest of the entire 
minial world in its progress towards higher and higher 
mobihty ; for the hard and calcareous skin of the echino- 
derm, the shell of the mollusc, the carapace of the crustacean 
and the ganoid breast-plate of the ancient fishes probably 
an originated in a common effort of the animal species 
to protect themselves against hostile species. But this 
breast-plate, behind which the animal took shelter, 
constrained it in its movements and sometimes fixed 
it in one place. If the vegetable renounced consciousness 
in wrapping itself in a cellulose membrane, the animal 
that shut itself up in a citadel or in armor condemned 
iteelf to a partial slumber. In this torpor the echinoderms 
and even the molluscs live to-day. Probably arthropods 
and vertebrates were threatened with it too. They escaped, \ 
however, and to this fortunate circumstance is due the ^ 
expansion of the highest forms of life. 

In two directions, in fact, we see the impulse of life 
to movement getting the upper hand again. The fishes 
exchanged their ganoid breast-plate for scales. Long 
before that, the insects had appeared, also disencumbered 
o( the breast^plate that had protected their ancestors. 
Both supplemented the insufficiency of their protective 
covering by an agility that enabled them to escape their 
oies, and also to assume the offensive, to choose the 
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place and the moment of encounter. We see a progress 
of the same kind in the evolution of human armamenta. 
The first impulse is to seek shelter; the second, which is 
the better, is to become as supple as possible for flight and 
above all for attack — attack being the most effective 
means of defense. So the heavy hoplite was supplanted 
by the legionary; the knight, clad in armor, had to give 
place to the light free-moving infantrj'man ; and in b 
general way, in the evolution of hfe, just as in the evo- 
lution of human societies and of individual destinies, the 
greatest successes have been for those who have accepted 
the heaviest risks. 

Evidently, then, it was to the animal's interest to 
make itself more mobile. As we said when speaking 
of adaptation in general, any transformation of a species 
can be explained by its own particular interest, Thia 
will give the immediate cause of the variation, but often 
only the most superficial cause. The profound cause is 
the impulse which thrust life into the world, which made 
it divide into vegetables and animals, which shunted the 
animal on to suppleness of fonn, and which, at a certain 
moment, in the animal kingdom threatened with torpor, 
secured that, on some points at least, it should rouse itself' 
up and move forward. 

On the two paths along which the vertebrates and 
arthropcnds have separately evolved, development (apart 
from retrogressions connected with parasitism or any 
other cause) has consisted above all in the progress of' 
the sensori-motor nen-ous system. Mobility and sup- 
I pleness were sought for, and also— through many expcii- 
[ mental attempts, and not without a tendency to exc 
of substance and brute force at the start — variety of move- 
ments. But thi-s quest itself took place in divergent 
directions. A glance at the nervous system of the arthro> 



pods and that of the vertebrates shows us the difference. 
In the arthropods, the body is fonned of a series more or 
less long of rings set together; motor activity is thus 
distributed amongst a varying — sometimes a considerable 
—number of appendages, each of which has its special 
(unction. In the vertebrates, activity is concentrated 
in two pairs of members only, and these organs perform 
functions which depend much less strictly on their form.' 
The independence becomes complete in man, whose hand 
is capable of any kind of work. 

That, at least, is what we see. But behind what is 
lecn there is what may be surmised — two powers, im- 
manent in Ufe and originally intermingled, which were 
bound to part company in course of growth. 

To define these powere, we must consider, in the evo- 
lution both of the arthropods and the vertebrates, the 
Bpecies which mark the culminating point of each. How 
is t!iia point to be determined? Here again, to aim at 
geometrical precision will lead us astray. There is no 
angle simple sign by which we can recognize that one 
fmts is more advanced than another on the same line 
of e\-olution. There are manifold characters, that must 
l* compared and weighed in each particular case, in order 
to ascertain to what extent they are essential or acci- 
dental and how far they must be taken into account. 

It is unquestionable, for example, that success is the 
rnoHt general criterion of superiority, the two terms being, 
up to a certain point, synonymous. By success must be 
linileratood, so far as the hving being is concerned, an 
aptitude to develop in the most diverse environments, 
through the greatest possible variety of obstacles, so as to 

Wer the widest possible extent of ground. A species 

Witt, on this nibject, Shaler, The Individual, New York, 1900, pp. 
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which claima the entire earth for its domtun is truly a 
dominating and consequently superior species. Such 
is the human species, which represents the culminating 
point of the evolution of the vertebrates. But such also 
are, in the series of the articulate, the iasects and in partic- 
ular certain hymenoptera. It has been said of the ants 
that, an man is lord of the soil, they are lords of the sub-soil. 

On the other hand, a group of species that has appeared 
late may be a group of degenerates; but, for that, some 
special cause of retrogression must have intervened. 
By right, this group should be superior to the group from 
which it is derived, since it would correspond to a more 
B advanced stage of evolution. Now man is probably 
^ the latest comer of the vertebrates;' and in the insect 
series no species is later than the hymenoptera, unless 
it be the lepidoptera, which are probably degenerate9,j 
hving parasitically on flowering plants. 

So, by different ways, we are led to the same conclusioi 
The evolution of the arthropods reaches its culminatin 
point in the insect, and in particular in the hymenoptei 
as that of the vertebrate.s in man. Now, since instill 
is nowhere so developed as in the insect world, and in i 
group of insects so marvelously as in the hymenoptera, id 
may be said that the whole evolution of the animal kin^ I 
dom, apart from retrogressions towards vegetative life, 
has taken place on two divergent paths, one of which led 
to instinct and the other to intelligence. 

> This point ia disputed by M. Renf Quinton, who regaida the car- 
nivorous and ruminant mammals, as well as certain binis, at subae- 
quenl to man (R. (i\jdaton,L'EaatUmrr milieu oryaniqae, Paris, 1901, 
p. 435). We Qiay say bore that our general coni-Iuaions, although 
very different from M. Quinton's, are not iireooncikble with them; 
for if evolution has really been Buch as we represent it, the verWbmtM 
must have mode an effort to maintain themselves in the most lavo^.^ 
able conditions of activity — the very oonditions, indeed, which li 
had cbosea in the beginning. 
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Vegetative torpor, instinct, and intelligence— these, 
then, are the elements that coincided in the vital impulsion 
common to plants and animals, and which, in the course 
of & development in which they were made manifest in 
the most unforeseen forms, have been dissociated by the 
very fact of their growth. The cardinal error which, from 
Aritlotie onuxirds, has vUiaUd most of the philosophies 
lUluTV, is lo see in vegetative, instinctive and rational life 
Arte successive degrees of the development of one and the 
»tne tendency, whereas they are three divergent directions 
qf on activity that has split up as it grew. The difference 
between them is not a difference of intensity, nor, more 
geoerally, of degree, but of kind. 

It is important to investigate this point. We have 
seen in the case of vegetable and animal life how they 
are at once mutually complementary and mutually an- 
tagonistic. Now we must show that intelligence and 
instinct also are opposite and complementary. But 
let us first explain why we are generally led to regard 
them as activities of wliich one is superior to the other 
tai based upon it, whereas in reality they are not things 
of the same order: they have not succeeded one another, 
DOT can we assign to them different grades. 

It is because intelligence and instinct, having oripn- 
»lly been interpenetrating, retain something of their 
common origin. Neither is ever found in a pure state. 
We said that in the plant the consciousness and mobility 
((the animal, which lie dormant, can be awakened; and 
thit the animal lives imder the constant menace of being 
ithwa aside lo the vegetative life. The two tendencies 
"Htat of the plant and that of the animal — were so thor- 
Wghly interpenetrating, to begin with, that there has 
Mver been a complete severance between them: they 
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haunt each other continually; everywhere we find thd 
mingled; it is the proportion that differs. So with in- 
telligence and instinct. There is no intelligence in which 
some traces of instinct are not to be discovered, 
especially no instinct that is not siurounded with - 
fringe of intelligence. It is this fringe of intelhgei 
that has been the cause of so many misunderstandinj 
From the fact that instinct is always more or less ia 
telligent, it has been concluded that instinct and intelligent 
are things of the same kind, that there ia only a difference 
of complexity or perfection between them, and, above all, 
that one of the two is expressible in terras of the other. 
In reality, they accompany each other only because they 
are complementary, and they are complementary only 
because they are different, what is instinctive in instinct 
being opposite to what is intelligent in intelligence. 

We are bound to dwell on this point. It is one of t 
utmost importance. 

Let us say at the outset that the distinctions we I 
going to make will be too sharply drawn, just because l 
wish to define in instinct what is instinctive, and in intrf 
gence what is intelligent, whereas all concrete instinct 
mingled with intelligence, as all real intelligence is pe 
trated by instinct. Moreover, neither intelligence 
instinct lends itself to rigid definition: they are tendencifl 
and not things. Also, it must not be forgotten that in t 
present chapter we are considering intelligence and instia 
as going out of life which deposits them along its cou] 
Now the life manifested by an organism is, in our viei 
a certain effort to obtain certain thinp from the materii 
world. No wonder, therefore, if it is the diversity of tl| 
effort that strikes us in instinct and intelligence, and 
we see in these two modes of psychical activity, abffl 
all else, two different methods of action on inert matt« 
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1 rather narrow view of them has the advantage of 
; us an objective means of distinguishing them. In 
however, it gives us, of intelUgence in general 
d of instinct in general, only the mean position above and 
I below which both constantly oscillate. For that reason 
the reader must expect to see in what follows only a dia- 
grammatic drawing, in which the respective outlines 
of intelligence and instinct are sharper than they should 
be, and in which the shading-off which comes from the 
indecision of each and from their reciprocal encroachment 
on one another \a neglected. In a matter so obscure, 
ve cannot strive too hard for clearness. It will always be 
e»sy afterwards to soften the outhnes and to correct what 
e too geometrical in the drawing— in short, to replace 
the rigidity of a diagram by the suppleness of hfe. 

To what date is it agreed to ascribe the appearance 
of man on the earth? To the period when the first 
weapons, the first tools, were made. The memorable 
quarrel over the discovery of Boucher de Perthes in the 
f of Mouhn-Quignon is not forgotten. The question 
I whether real hatchets had been found or merely 
I of flint accidentally broken. But that, supposing 
' were hatchets, we were indeed in the presence of 
igence, and more particularly of human intelligence, 
P one doubted for an instant. Now let us open a col- 
ttioD of anecdotes on the intelligence of animals: we 
] see that besides many acts explicable by imitation 
[rby the automatic association of images, there are some 
^t we do not hesitate to call intelligent: foremost among 
them are those that bear witness to some idea of manu- 
facture, whether the animal life succeeds in fashioning a 
cnide instrument or uses for its profit an object made by 
niin. The animals that rank immediately after man ui 
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the matter of intelligence, the apes and elephants, 
those that can use an artificial instrument occasionally.! 
Below, but not very far from them, come those thi 
recognize a coastructed object: for example, the fox, whichl 
knows quite well that a trap is a trap. No doubt, there ii 
intelligence wherever there is inference; but inference, ' 
which consists in an inflection of past experience in the 
direction of present experience, is already a begimiing 
of invention. Invention becomes complete when it ia 
materialized in a manufactured instrument. Towards 
that achievement the intelligence of animals tends as 
towards an ideal. And though, ordinarily, it does not 
yet succeed in fashioning artificial objects and in making 
use of them, it is preparing for this by the very variations _ 
which it performs on the instincts furnished by natuj 
As regards human intelligence, it has not been sufficient^ 
noted that mechanical invention has been from the fin 
its essential feature, that even to-day our social life gra^M 
tates around the manufacture and use of artificial instru 
ments, that the inventions wiiich strew the road of progreaa"" 
have also traced its direction. This we hardly realize, 
because it takes us longer to change ourselves than to 
change our tools. Our individual and even social habits 
survive a good while the circumstances for which they were 
made, so that the ultimate effects of an invention are not 
observed until its novelty is already out of sight. 
century has elapsed since the invention of the stes 
engine, and we are only just beginning to feel the dept 
of the shock it gave us. But the revolution it has eftecte 
in industry has nevertheless upset human relations i 
together. New ideas are arising, new feelings are on t 
way to flower, In thousands of years, when, seen (ro 
the distance, only the broad lines of the present age i 
still be visible, our wars and our revolutions will count focI 



INTELLIGENCE AND INSTINCT 

Ettle, even supposing they are remembered at all ; but the 
steam-en^ne, and the procession of inventions of every 
kind that accompanied it, will perhaps be spoken of as we 
speak of the broaze or of the chipped stone of pre-historic 
times: it will serve to define an age.' If we could rid our- 
selves of all pride, if, to define our species, we kept strictly 
\o what the historic and the prehistoric periods show ua 
to be the constant characteristic of man and of intelli- 
gence, we should say not Homo sapiens, but Homo faber. 
In short, intelligence, considered in what seems to be its 
original feature, is the faculty of manufacturing artificial J 
ohjeds, especially tools to make tools, and of indefinitely 
nrying the manufacture. 

Now, does an unintelligent animal also possess tools 
or machines? Yes, certainly, but here the instrument 
fonns a part of the body that uses it; and, correspond- 
ing to this instrument, there is an instinct that knows how 
W use it. True, it cannot be maintained that all instincts 
consist in a natural ability to use an inborn mechanism. 
Such a definition would not apply to the instincts which 
Romanes called "secondary"; and more than one "pri- 
fliary" instinct would not come under it. But this defi- 
ition, like that which we have provisionally given oi 

jlligence, determines at least the ideal limit toward 

ich the very numerous forms of instinct are traveling. 

leed, it has often been pointed out that most instincts 
only the continuance, or rather the consummation, 
of the work of organization itself. Where does the activity 

instinct begin? and where does that of nature end? We 
»nnot tell. In the metamorphoses of the lai-va into the 
nymph and into the perfect insect, metamorphoses that 

' M. Paul Lftoornbe haa laid great stresa on the important influence 
l^mt inventiong have exercised on the ovolution of humanity (P. 
Ue I'huCoirt am»idtrte commt science, Paris, 1894. See, in 
l"rticulkr, pp. 168-2*7). 
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often require appropriate action and a kind of initiative 
on the part of the larva, there is no sharp line of demarca- 
tion between the instinct of the aniraa! and the organizing 
work of hving matter. We may say, as we will, either that 
instinct organizes the instruments it is about to use, or 
that the process of organization is continued in the instinct 
that has to use the organ. The most marvelous instincts 
of the insect do nothing but develop its special structure 
into movements: indeed, where social life divides the 
labor among different individuals, and thus allots them 
different instincts, a corresponding difference of structure 
is observed: the polymorphism of ants, bees, wasps and 
certain pseudoneuroptera is well known. Thus, if we 
consider only those typical cases in which the complete 
triumph of intelligence and of instinct is seen, we find 
this essential difference between them; instinct perfected 
is a faculty of using and even of consirnding organized 
I instruments; intelligence perfected is tlie facvUy of makirig 
J and using unorganized instruments. 

The advantages and drawbacks of these two modes 
of activity are obvious. Instinct finds the appropriate 
instrument at hand: this instrument, which makes and 
repairs itself, which presents, like alt the works of nature, 
an infinite complexity of detail combined with a marvelous 
simplicity of function, does at once, when required, what 
it is called upon to do, without difficulty and with a per* 
fection that is often wonderful. In return, it retains I 
almost invariable structure, since a modification of i 
involves a modification of the species. Instinct is thei 
fore necessarily specialized, being notliing but the util 
zation of a specific instrument for a specific object, 
instrument constructed intelligently, on the contn 
is an imperfect instrument. It costs an effort. It i 
generally troublesome to hoodie. But, aa it is made i 
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uoorganized matter, it can take any fonn whatsoever, 
aerve any purpose, free the living being from every new 
difficulty that arises and bestow on it an unlimited number 
fst powers. Whilst it is inferior to the natural instrument 
for the satisfaction of immediate wants, its advantage 
over it is the greater, the less urgent' the need. Above 
all, it reacts on the nature of the being that constructs 
it; for in caUing on him to exercise a new function, it 
toofers on him, so to speak, a richer organization, being 
su artificial organ by which the natural organism is ex- 
teiided. For every need that it satisfies, it ci-eates a new 
need; and so, instead of closing, like instinct, the round of 
MCtioD within which the animal tends to move auto- 
Kltically, it lays open to activity an unlimited field into 
Hnich it is driven further and further, and made more 
and more free. But this advantage of intelligence over 
instinct only appears at a late stage, when intelligence, 
having raised construction to a higher degree, proceeds 
to construct constructive machinery. At the outset, the 
■dvantages and drawbacks of the artificial instrument and of 
the natural instrument balance so well that it is hard to fore- 
t^ which of the two will secure to the living being the 
greater empire over nature. 

We may surmise that they began by being implied 
m each other, that the original psychical activity included 
both at ODce, and that, if we went far enough back into the 
pBst, we should find instincts more nearly approaching 
intelligence than those of our insects, intelligence nearer 
to instinct than that of our ^'e■rt.eb^ates, intelligence and 
instinct being, in this elementary condition, prisoners of a 
Batter which they are not yet able to control. If the force 
nnmanent in life were an unlimited force, it might perhaps 
We developed instinct and intelligence together, and to 
"T ertcnt, in the same organisms. But everything seemB 
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to indicate that this force is limited, and that it soon 
exhausts itself in ita very manifestation. It h hard for 
it to go far in several directions at once: it must choose. 
Now, it has the choice between two modes of acting on 
the material world: it can either effect this action directly 
by creating an organized instrument to work with; or else 
it can effect it indirectly through an organism which, in- 
stead of possessing the required instrument naturally, 
will itself construct it by fashioning inorganic matter. 
Hence intelligence and instinct, which diverge more and 
more as they develop, but which never entirely separate 
from each other. On the one hand, the most perfect 
instinct of the insect ia accompanied by gleams of inteUi- 
gence, if only in the choice of place, time and materials 
of construction: the bees, for example, when by exceptioa i 
they build in the open air, invent new and really intelligent J 
arrangements to adapt themselves to such new 
ditiona.' But, on the other hand, intelligence has ev) 
more need of instinct than instinct has of intelligei 
for the power to give shape to crude matter involves i 
ready a superior degree of orgEinization, a degree to whiol 
the animal could not have risen, save on the wings i 
instinct. So, while nature has frankly evolved in the e 
rection of instinct In the arthropods, we observe in almai 
all the vertebrates the striving after rather than the i 
pansion of intelligence. It is instinct still which fort 
the basis of their psychical activity; but intelligence i 
there, and would fain supersede it. Intelligence does r 
yet succeed in inventing instruments; but at least it t 
to, by performing as many variations as possible on t 
instinct which it would like to dispense with. It ( 
complete self-possession only in man, and this triump] 

' Bouvier, "I^ Niditication des abeillfla k Vta li bw" (C. R d« T 
dat aomoM, 7 mai 1906). 
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is attested by the very insufSciency of the natural means 
at man's disposal for defetise against his enemies, against 
cold and hunger. This insufficiency, when we strive to 
f&thom its significance, acquires the value of a prehistoric 
document; it is the Unal leave-taking between intelh- 
gence and instinct. But it is no less true that nature 
must have hesitated between two modes of psychical 
activity — one assured of immediate success, but limited 
in ita effects; the other hazardous, but whose conquests, 
if it should reach independence, might be extended in- 
deSnitely. Here again, then, the greatest success was 
achieved on the side of the greatest rislt. Instinct and 
vildiigence therefore represent two divergent solutions, 
equaUy fitting, of one and the same problem. 

There ensue, it is true, profound differences of internal 
structure between instinct and intelligence. We shall 
dwell only on those that concern our present study. Let 
08 say, then, that instinct and intelligence imply two 
ndically different kinds of knowledge. But some ex- 

■danations are first of all necessary on the subject of con- 

^BSousness in general. 

^V It has been asked how far instinct is conscious. Our 

' reply is that there are a vast number of differences and 
degrees, that instinct ia more or less conscious in certain 
cases, unconscious in others. The plant, as we shall see, 
has instincts; it is not likely that these are accompanied 
by feeling. Even in the animal there is hardly any com- 
plex instinct that b not unconscious in some part at least 
of its exercise. But here we must point out a difference, 
not often noticed, between two kinds of unconsciousness, 
^., that in which consciousness is absent, and that in which 
consciousness is nvlUfied. Both are equal to zero, but in 
ooe case the zero expresses the fact that there is nothing, 
n the other that we have two etjual quantities of opposite 
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SgQ which compensate and neutralize each other. The 
UDConsciousQcss of a falling stone is of the former kind: 
the stone has no feeling of its fall. Is it the same with 
the miconsciousness of instinct, in the extreme cases in 
which instinct is unconscious? When we mechanically 
perfonn an habitual action, when the somnambulist 
automatically acts his dream, unconsciousness may be 
absolute; but this is merely due to the fact that the re- 
presentation of the act is held in check by the performance 
of the act itself, which resembles the idea so perfectly, 
and tits it so exactly, that consciousness is unable to find 
I room between them. Representation is stopped up by 
I action. The proof of this is, that if the accomplishment 
of the act is arrested or thwarted by an obstacle, con- 
sciousness may reappear. It was there, but neutralized 
by the action which fulfiled and thereby filled the repre- 
sentation. The obstacle creates nothing positive; it simply 
makes a void, removes a stopper. This inadetjuacy of act to 
' representation is precisely what we here call consciousness. 
If we examine this point more closely, we shall find 
that consciousness is the light that plays around the 
zone of possible actions or potential activity which sur- 
rounds the action really jxjrformed by the living being. 
It signifies hesitation or choice. ^Tiere many equallyl 
possible actions are indicated without there being any r 
action (as in a deliberation that has not come to an end)! 
consciousness ia intense. Where the action performet 
is the only action possible (as in activity of the somiu 
bulistic or more generally automatic kind), consciousnee 
is reduced to nothing. Representation and kuowlet 
exist none the less in the case if we find a whole series c 
systematized movements the last of which is already pw 
figured in the first, and if, besides, consciousness can f 
out of them at the shock of an obstacle. From this poiiij 
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of view, the conscioiisness of a living being may he defined as , 
an arUhmetkal difference between potential and real activity. 
It measures IM inUrvid between representation and action. 

It may be inferred from this that intelUgenoe is likely 
to point towards consciousness, and instinct towards un- 
consciousness. For, where the implement to be used is 
org&QiMd by nat'ire, the material furnished by nature, 
tod the result to be obtained willed by nature, there is 
Sttle left to choice; the consciousnesss inherent in the 
representation is therefore counterbalanced, whenever it 
tends to disengage itself, by the performance of the act, 
identical with the representation, which forms its counter- 
veight. Where consciousness appears, it does not so 
much light up the instinct itself as the thwartiTigs to which 
iastioct is subject; it is the deficit of instinct, the distance, 
between the act and the idea, that becomes consciousness 
■0 tb&t consciousness, here, is only an accident. E^ 
aeotially, consciousness only emphasizes the starting- 
poiot of instinct, the point at which the whole series of 
■utomatic movements is released. Deficit, on the con- 
tnuy. is the normal state of intelligence. Laboring under 
£fficulties is its very essence. Its original function being 
to construct unorganized instruments, it must, in spite 
of Dumbcrtesa difficulties, choose for this work the place 
ud the time, the form and the matter. And it can never 
■tisfy itself entirely, because every new satisfaction 
cmles new needs. In short, while instinct and intelli- 
gEoce both involve knowledge, this knowledge is rather 
»:ted aod unconscious in the case of instinct, thought and 
CDOseious io the case of inteihgence. But it is a difference 
ather of decree than of kind. So long as consciousness 
btU we are concerned with, we close our eyes to what is, 
fRXn the psychological point of view, the cardinal difference 
instinct and inteihgence. 
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In order to get at this essential difference we must, 
without stopping at the more or less brilliant light which 
illumines these two modes of internal activity, go straight 
to the two objects, profoundly different from each other, 
upon which instinct and intelligence are directed. 

When the horse-fly lays its eggs on the legf? or shoulders 
of the horse, it acts as if it knew that its larva has to develop 
in the horee's stomach and that the horse, in licking itself, 
will convey the larva into its digestive tract. When a 
paralyzing wasp stings its victim on just those pointa 
where the ner\'ous centres lie, so as to render it motionless 
without killing it, it acts like a learned entomologist and a 
skilful surgeon rolled into one. But what shall we say of 
the Uttle beetle, the Sitaris, whose story ia so often quoted? 
This insect lays its eggs at the entrance of the under- 
ground passages dug by a kind of bee, the Anthophora. 
Its larva, after long waiting, springs upon the male Antho- 
phora as it goes out of the passage, cUngs to it, and re- 
mains attached until the "nuptial flight," when it seizes 
the opportunity to pass from the male to the female, and 
quietly waits until it lays its eggs. It then leaps on the egg, 
which serves as a support for it in the honey, devours the 
egg in a few days, and, resting on the shell, undergoes its 
first metamorphosis. Organized now to float on the honey, 
it consumes this provision of nourishment, and becomes 
a nymph, then a perfect insect. Everything happens at 
if the larva of the Sitaris, from the moment it was hatctu 
knew that the male Anthophora would first emerge ttc 
the passage; that the nuptial flight would give it the mes 
of conveymg itself to the female, who would take it to I 
store of honey sufficient to feed it after its transformatioi 
that, until this transformation, it could gradually i 
the egg of the Anthophora, in such a way that it coul 
at the same time feed itself, maintain itself at the surfac 
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cf the honey, and also suppress the rival that otherwise 
would have come out of the egg. And equally all this 
happens as if the Sitaris itself knew that its larva would 
knov ftll these thinp. The knowledge, if knowledge there 
be, is only implicit. It is reflected outwardly in exact 
movements instead of being reflected inwardly in conscious- 
ness. It is none the less true that the behavior of the insect 
iDvoh'es, or rather evolves, the idea of definite things 
existing or being produced in definite points of space 
■ad time, which the insect knows without having learned 
tlkem. 

Now, if we look at intelligence from the same point 
o( view, we find that it also knows certain things with- 
out having learned them. But the knowledge in the 
two cases is of a very different order. We must be careful 
here not to revive again the old philosophical dispute 
OD the subject of innate ideas. So we will confine our- 
selves to the point on which every one is agreed, to wit, 
that the young child understands immediately things that 
the aoima] will never understand, and that in this sense 
ieleUigence, like instinct, is an inherited function, there- p- 
fore an innate one. But this innate intelligence, although 
it is a faculty of knowing, knows no object in particular. 
^"hen the new-bom babe seeks for the first time its mother's 
breast, so showing that it has knowledge (unconscious, 
00 doubt) of a thing it has never seen, we say, just because 
the innate knowledge is in this case of a definite object, 
that it belongs to instinct and not to intelligence. Intelli- 
gence does not then imply the innate knowledge of any 
object. And yet, if intelligence knows nothing by nature, 
it has nothing innate. What, then, if it be ignorant of 
til things, can it know? Besides things, there are relations. 
The oew-bom child, so far as intelhgent, knows neither 
definite objects nor a definite property of any object; 
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but when, a little later on, he will hear an epithet being 
applied to a substantive, he will immediately understand 
what it means. The relation of attribute to subject is 
therefore seized by him naturally, and the same might be 
said of the general relation expressed by the verb, a re- 
lation so immediately conceived by the mind that language 
can leave it to be understood, as is instanced in rudimentary 
languages which have no verb. Intelligence, therefore, 
naturally makes use of relations of like with like, of con- 
tent to container, of cause to eEfect, etc., which are implied 
in every phrase in which there is a subject, an attribute and 
a verb, expressed or understood. May one say that it has 
innate knowledge of each of these relations in particular? 
It is for logicians to discover whether they are so many 
irreducible relations, or whether they can be resolved 
into relations still more general. But, in whatever way 
we make the analysis of thought, we always end n-ith one 
or several general categories, of which the mind possesses 
innate knowledge siace it makes a natural use of them. 
Let us say, therefore, that whatever, in instinct and intelli- 
gence, is innate knowledge, bears in the first case on things 
and in the second on relations. 

Philosophers distinguish between the matter of our 
knowledge and its form. The matter is what is given 
by the perceptive faculties taken in the elementary state. 
The form is the totality of the relations set up between 
these materials in order to constitute a systematic know- 
ledge. Can the form, without matter, be an object of 
knowledge? Yes, without doubt, provided that this 
knowledge is not like a thing we possess so much as like 
a habit we have contracted, — a direction rather than a 
state: it is, if we will, a certain natural bent of attention. 
The schoolboy, who knows that the master is going to 
dictate a fraction to him, draws a line beiore he knows 
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what numerator and what denominator are to come; he 
therefore has present to his mind the general relation be- 
tween the two terms although he does not know either of 
them; he knows the form without the matter. So is it, 
prior to experience, with the categories into which our 
experience comes to be inserted. Let us adopt then words 
sanctioned by usage, and give the distinction between 
intelligence and instinct this more precise formula: /^a 
teUigence, in so far as it is innate, is the knowledge of a form;! I 
instinct implies the knowledge of a matter. 

From this second point of view, which is that of know- 
ledge instead of action, the force immanent in life in general 
appears to us again as a limited principle, in which origin- 
ally two diflferent and even divergent modes of knowing 
coexisted and intermingled. The first gets at definite 
objects immediately, in their materiality itself. It says, 
"This is what is." The second gets at no object in particu- 
lar; it is only a natural power of relating an object to an 
object, or a part to a part, or an aspect to an aspect — in 
short, of drawing conclusions when in possession of the 
premisses, of proceeding from what has been learnt to 
what is still unknown. It does not say, "This is;'' it 
says only that "if the conditions are such, such will be the 
conditioned.'' In short, the first kind of knowledge, the 
instinctive, would be formulated in what philosophers 
can categorical propositions, while the second kind, the 
intellectual, would always be expressed hypotheticaUy. 
Of these two faculties, the former seems, at first, much 
preferable to the other. And it would be so, in truth, if it 
extended to an endless number of objects. But, in fact, 
it applies only to one special object, and indeed only to a 
restricted part of that object. Of this, at least, its know- 
ledge is intimate and full; not explicit, but implied in the 
accomplished action. The intellectual faculty, on the 
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contrary, possesses naturally only an external and empty 
knowledge; but it has thereby the advantage of supplying 
a frame in which an infinity of objects may find room in 
turn. It is as if the force evolving in living forms, being a 
limited force, had had to choose between two kinds of 
limitation in the field of natural or innate knowledge, 
one applying to the extension of knowledge, the other to 
its intension. In the first case, the knowledge may be 
packed and full, but it will then be confined to one specific 
object; in the second, it is no longer limited by its object, 
but that is because it contains nothing, being only a form 
without matter. The two tendencies, at first implied 
in each other, had to separate in order to grow. They 
both went to seek their fortune in the world, and turned 
out to be instinct and intelligence. 

Such, then, are the two divergent modes of knowledge 
by which intelligence and instinct must be defined, from 
the standpoint of knowledge rather than that of action. 
But knowledge and action are here only two aspects of 
one and the same faculty. It is easy to see, indeed, that 
the second definition is only a new fonn of the first. 

If instinct is, above all, the faculty of using an organized 
natural instrument, it must involve innate knowledge 
(potential or unconscious, it is true), both of this instru- 
ment and of the object to which it is applied. Instinct 
is therefore innate knowledge of a thing. But intelligence 
is the faculty of constructing unorganized — that is to say 
artificial — instruments. If, on its account, nature gives 
up endowing the living being with the instruments that may 
serve him, it is in order that the living being may be able 
to vary his construction according to circumstances. The 
essential function of intelligence is therefore to see the way 
out of a difficulty in any circumstances whatever, to find 
what is most suitable, what answers best the questton 
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■skcd. Hence it bears essentially on the relations between 
a given situation and the means of utilizing it. What is 
innate in intellect, therefore, is the tendency to establish 
relations, and this tendency implies the natural know- 
ledge d certain very general relations, a kind of stuff 
that the activity of each particular intellect will cut up 
into more special relations. Where activity is directed 
toward manufacture, therefore, knowledge necessarily 
bears on relations. But this entirely formal knowledge 
of intelligence has an immense advantage over the material 
knowledge of instinct. A form, just because It is empty, 
may be filled at will with any number of things in turn, 
even with those that are of no use. So that a formal 
knowledge is not limited to what is practically useful, al- 
though it is in view of practical utility that it has made 
its appearance in the world. An intelligent being bears 
within himself the means to transcend his own nature. 

He transcends himself, however, less than he wishes, 
leas also than he imagines himself to do. The purely 
formal character of intelligence deprives it of the ballast 
necessary to enable it to settle itself on the objects that 
are of the most powerful interest to speculation. Instinct, 
OD the contrary, has the desired materiality, but it is 
incapable of going so far in quest of its object; it does not 
speculate. Here we reach the point that most concerns 
our present inquiry. The difference that we shall now 
proceed to denote between instinct and intelligence is 
wbat the whole of this analysis was meant to bring out. 
We formulate it thus: There are things that inlelligence \ 
alone U able to seek, but which, by itself, it will never find. 
Thexe things instinct done could find; but it uiiU never seek 
them. 

It is neceasary here to consider some preliminary de- 
laiJe that concern the mechanism of intelligence. We 
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have said that the function of intelligence is to establish 
relations. Let us determine more precisely the nature 
of these relations. On this point we are bound to be either 
vague or arbitrary so long as we see in the intellect a faculty 
intended for pure speculation. We are then reduced to 
talcing the general frames of the understanding for some- 
thing absolute, irreducible and inexplicable. The under- 
standing must have fallen from heaven with its form, 
as each of us is born with his face. This form may be 
defined, of course, but that is all; there is no asking why 
it is what it is rather than anything else. Thus, it will be 
said that the function of the intellect is essentially uni- 
fication, that the common object of all its operations is to 
introduce a certain unity into the diversity of phenomena, 
and so forth. But, in the first place, "unification" is a 
vague term, less clear than "relation" or even "thought," 
and says nothing more. And, moreover, it might be asked 
if the function of intelligence is not to divide even more 
than to unite. . Finally, if the intellect proceeds as it does 
because it wishes to unite, and if it seeks unification simply 
because it has need of unifying, the whole of our knowledge 
becomes relative to certain requirements of the mind 
that probably might have been entirely different from 
what they are: for an intellect differently shaped, know- 
ledge would have been different. Intellect being no longer 
dependent on anything, everything becomes dependent 
on it; and so, having placed the understanding too high, 
we end by putting too low the knowledge it gives us. 
Knowledge becomes relative, as soon as the inteUect is 
made a kind of absolute. — We regard the human intellect, 
on the contrary, as relative to the needs of action. Postu- 
late action, and the very form of the intellect can be deduced, 
from it. This form is therefore neither irreducible nor 
inexplicable. And, precisely because it ia not independent. 
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knowledge cannot be said to depend on it: knowledge 
cases to be a product of the intellect and becomes, in a 
certain sense, part and parcel of reality. 

Philosophers will reply that action takes place in an 
ordered world, that this order is itself thought, and that 
we beg the question when we explain the intellect by action, 
irhich presupposes it. They would be right if our point 
of view in the present chapter was to be our final one. 
We should then be dupes of an illusion like that of Spencer, 
who believed that the intellect is sufficiently explained aa 
the impression left on us by the general characters of matter: 
18 if the order inherent in matter were not intelligence 
itaelf! But we reserve for the next chapter the question 
Op to what point and with what method philosophy can 
attempt a real genesis of the intellect at the same time 
IB of matter. For the moment, the problem that engages 
our attention is of a psychological order. We are asking 
irtiat is the portion of the material world to which our in- 
tdlect is specially adapted. To reply to this question, 
thwe is no need to choose a system of philosophy: it is 
enough to take up the point of view of common sense. 

Let us start, then, from action, and lay down that 
the intellect aims, first of all, at constructing. This 
Uirication is exercised exclusively on inert matter, in 
tiiis sense, that even if it makes use of organized material, 
it treats it as inert, without troubling about the life which 
aaimaled it. And of inert matter itself, fabrication deals 
only with the solid; the rest escapes by its very fluidity. 
If, therefore, the tendency of the intellect is to fabricate, 
we may expect to find that whatever is fluid in the real 
wil escape it in part, and whatever is life in the hving will 
enape it altogether. Our inUlligence, as it leaves the hands 
if nature, has for its chief object Ike unorganiied solid. 

When we paas in review the intellectual functioos, 
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we see that the intellect is never quite at its ease, 
entirely at home, except when it is working upon inert ' 
matter, more particularly upon solids. \Miat is the most 
general property of the material world? It is extended: 
it presents to us objects external to other objects, and, in 
these objects, parts external to parts. No doubt, it is 
useful to us, in view of our ulterior manipulation, to regard 
each object as divisible into parts arbitrarily cut up, each 
part being again divisible as we like, and so on ad infinitum. 
But it is above all necessary, for our present manipulation, 
to regard the real object in band, or the real elements into 
which we have resolved it, as promsionally final, and to 
treat them as so many units. To this possibility of de- 
composing matter as much as we please, and in any way 
we please, we allude when we speak of the continuity of 
material extension; but this continuity, as we see it, 13 
nothing else but our ability, an ability that matter allows 
to us to choose the mode of discontinuity we shall find in 
it. It is always, in fact, the mode of discontinuity once 
chosen that appears to us as the actually real one and 
that which fixes our attention, just because it rules our 
action. Thus discontinuity is thought for itself; it is 
thinkable in itself; we form an idea of it by a positive 
act of our mind; while the intellectual representation of 
continuity is negative, being, at bottom, only the refusal 
of our mind, before any actually given system of decompo- 
sition, to regard it as the only possible one. Of the 
I discontinuous alone does the intdlerl form a dear idea. 

On the other hand, the objects we act on are certainly 
mobile objects, but the important thing for us to know is 
whither the mobile object is going and where it is at any 
moment of its passage. In other words, our interest ia 
directed, before all, to its actual or future positions, and 
Dot to the progress by which it passes from one position 
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to another, progress which is the movement itself. Id 
our actions, which are systematized movements, what we 
fix our mind on is the end or meaning of the movement, 
its design as a whole — in a word, the immobile plan of its 
aecutioD. That which really moves in action interests 
OS only 80 far as the whole can be advanced, retarded, or 
Hopped by any incident that may happen on the way. 
from mobility itself our intellect turns aside, because it 
has nothing to gain in dealing with it. If the intellect were 
meant for pure theorizing, it would take its place within 
iDovemeot, for movement is reality itself, and immobility 
a alv&ys only apparent or relative. But the intellect 
Ib meant for something altogether different. Unless it 
docs violence to itself, it takes the opposite course; it 
ahrays starts from immobility, as if this were the ultimate 
Kaiity: when it tries to form an idea of movement, it 
does ao by constructing movement out of immobilities 
pot hither. This operation, whose illegitimacy and danger 
in the field of speculation we shall show later on (it leads 
.tode>d-)ocks, and creates artificially insoluble philasophical 
0, is easily justified when we refer it to its proper 
Intelligence, in its natural state, aims at a practically 
il end. When it substitutes for movement immobilities 
together, it does not pretend to reconstitute the move- 
such as it actually is; it merely replaces it with a 
equivalent. It is the philosophers who are mis- 
wheti they import into the domain of speculation 
lod of thinking which is made for action. But of 
more anon. Suffice it now to say that to the stable 
unchangeable our intellect is attached by virtue of 
' natural disposition. Of imnwbility alone does the tn- i 
form a clear idea. 

w, fabricating consists in carving out the form of 
[object in matter. What is the most important is 
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the form to be obtained, Aa to the matter, we choose 
that which is most convenient; but, in order to choose 
it, that is to say, in order to go and seek it among many 
others, we must have tried, in imagination at least, to 
endow every kind of matter with the form of the object 
conceived. In other words, an intelligence which aima 
at fabricating is an intelligence which never stops at the 
actual form of things nor regards it as final, but, on the 
contrary, looks upon all matter as if it were carvable at 
will. Plato compares the good dialectician to the skilful 
cook who carves the animal without breaking its bones, 
by following the articulations marked out by nature.' 
An intelligence which always proceeded thus would really 
be an intelligence turned toward speculation. But 
action, and in particular fabrication, requires the opposite 
mental tendency: it makes us consider every actual 
form of things, even the form of natural things, as artificial 
and provisional ; it makes our thought efface from the object 
perceived, even though organized and Uving, the Unes 
that outwardly mark its inward structure; in short, it 
makes us regard its matter as indifferent to its form. The 
whole of matter is made to appear to our thought as an 
immense piece of cloth in which we can cut out what we 
will and sew it together again as we please. Let us note, 
in passing, that it is this power that we affirm when we say 
that there is a space, that is to say, a homogeneous and 
empty medium, infinite and infinitely divisible, lending 
itself indifferently to any mode of decomposition whatso- 
ever. A medium of this kind is never perceived; it is only 
conceived. What is perceived is extension colored, re- 
sistant, divided according to the lines which mark out the 
boundaries of real bodies or of their real elements. But 
when we think of our power over this matter, that is to say, 
> PUto, PKaeanu, 266 ■. 




of our faculty of decomposing and recomposing it as we 
please, we project the whole of these possible decompositions 
and recompositions behind real extension in the form of a 
kotDOgeaeous space, empty and indifferent, which is 
supposed to underlie it. This space is therefore, pre- 
eminently, the plan of our possible action on things, al- 
though, indeed, things have a natural tendency, as we 
E&&11 explain further on, to enter into a frame of this 
land. It is a view taken by mind. The animal has 
pobably no idea of it, even when, like us, it perceives ex- 
touJed things. It is an idea that symbolizea the tendency 
d the human intellect to fabrication. But this point 
must not detain us now. Suffice it to say that the iriteUed 
u ekaract€7ized by Ike unlimited povxr of decomposing ao- 
cerding to any law and of recomposing into any system. 

We have now enumerated a few of the essential features 
of human inteUigence. But we have hitherto considered 
die individual in isolation, without taking account of social 
life. In reality, man is a being who hves in society. If 
it be true that the human intellect aims at fabrication, we 
must add that, for that as well bs for other purposes, it ia 
anoci&ted with other intellects. Now, it is difficult to 
iQUgine a society whose members do not communicate by 
sgos. Insect societies probably have a language, and this 
linguage must be adapted, like that of man, to the neces- 
Bties of life in common. By language community of action 
ia made possible. But the requirements of joint action 
ire not at all the same in a colony of ants and in a human 
aockty. In insect societies there is generally polymor- 
pbism, the subdivision of labor is natural, and each indi- 
ndual is riveted by its structure to the function it perfonns. 
Ia any case, these societies are based on instinct, and con- 
■equently on certain actions or fabrications that are more 
or lesB dependent on the form of the organs. So if the ants. 
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for inBtance, have a language, the signs which compoee 
it must be very limited in number, and each of them, once 
the species is formed, must remain invariably attached to a 
certain object or a certain operation: the sign is adherent 
to the thing signified. In human society, on the contrary, 
fabrication and action are of variable form, and, moreover, 
each individual must learn his part, because he is not 
preordained to it by his structure. So a language is re- 
quired which makes it possible to be always passing from 
what is known to what is yet to be known. There must 
be a language whose signs — which cannot be infinite in 
number — are extensible to an infinity of things. This 
tendency of the sign to transfer itself from one object to 
another is characteristic of human language. It is ob- 
servable in the httle child as soon as he begins to speak. 
Immediately and naturally he extends the meaning of 
the words he learns, availing himself of the most accidental 
connection or the most distant analogy to detach and 
transfer elsewhere the sign that had been associated in 
his hearing with a particular object. "Anything can 
designate anything;" such is the latent principle of 
infantine language. This tendency has been wrongly 
confused with the faculty of generalizing. The animals 
themselves generalize; and, moreover, a sign — even 
an instinctive sign — always to some degree represents 
a genus. But what characterizes the signs of human 
language Is not so much their generality as their mobility. 
The iJisHnctive sign is adherent, the inCeUigent sign it 
mobile. 

Now, this mobility of words, that makes them able 
to pass from one thing to another, has enabled them to 
be extended from things to ideas. Certainly, language 
would not have given the faculty of reflecting to an in- 
telligence entirely externalized and incapable of turn- 
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ing homeward. An intelligence which reflects ia onl 
that originally had a surplus of energy to spend, over 
ind above practically useful efforts. It is a conscious- 
ness that has virtually reconquered itself. But still the 
virtual has to become actual. Without language, in- 
telligence would probably have remained riveted to the 
material objects which it was interested in considering. 
It would have lived in a state of somnambulism, outside 
iteeif, hypnotized on its own work. Language has greatly 
CQDtributed to its liberation. The word, made to pass 
from one thing to another, is, in fact, by nature transferable 
ud free. It can therefore be extended, not only from one 
perceived thing to another, but even from a perceived thing 
to a recollection of that thing, from the precise recollection 
to ft more fleeting image, and finally from an image Qeet- 
bg, though still pictured, to the picturing of the act by 
which the image is pictured, that is to say, to the idea. 
Tims is revealed to the intelligence, hitherto always turned 
outwanls, a whole internal world — the spectacle of its 
own worldngs. It required only this opportunity, at 
length offered by language. It profits by the fact that the 
vord is an external thing, which the intelligence can catch 
hold of and cUng to, and at the same time an immaterial 
^ng, by means of which the intelligence can penetrate 
tven to the inwardness of its own work. Its first business 
ns indeed to make instruments, but this fabrication is 
pOEBible only by the employment of certain means which 
we not cut to the eicact measure of their object, but go 
beyond it and thus allow intelligence a supplementary — 
tiiftt is to say disinterested work. From the moment that 
the intellect, reflecting upon its own doings, perceives itself 
W a creator of ideas, as a faculty of representation in 
general, there is no object of which it may not wish to have 
the idea, even though that object be without direct re- 
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latioQ to practical action. That is why we said there are 
things that intellect alone can seek. Intellect alone, 
indeed, troubles itself about theory; and its theory would 
fain embrace everything — not only inanimate matter, 
over which it has a natural hold, but even Me i 
thought. 

By what means, what instruments, in short by whi 
method it will approach these problems, we can easiljfl 
guess. Originally, it was fashioned to the form of mstterJI 
Language itself, which has enabled it to extend its field 
of operations, is made to designate things, and nought but 
things: it is only because the word is mobile, because it 
flies from one thing to another, that the intellect was sural 
to take it, sooner or later, on the wing, while it was nol 
settled on anything, and apply it to an object which i 
not a thing and which, concealed till then, awaited i 
coming of the word to pass from darkness to light. 3vA 
the word, by covering up this object, again converts I 
into a thing, So intelligence, even when it no lon| 
operates upon its own object, follows habits it has eon* 
tracted in that operation: it applies forms that are inde« 
those of unorganized matter. It is made for this kind ( 
work. With this kind of work alone is it fully satisfiei 
And that is what intelligence expresses by aaying that thu| 
only it arrives at distinctness and clearness. 

It must, therefore, in order to think itself clearly t 
distinctly, perceive itself under the form of discontinuity 
Concepts, in fact, are outside each other, like objects i 
space; and they have the same stability as such obje< 
on which they have been modeled. Taken togetbei 
they constitute an "intelligible world," that resembld 
the world of solids in its essential characters, but who( 
elements are lighter, more diaphanoas, easier for thi 
intellect to deal with than the image of concrete thiiiei j 



n.i THE FUNCTION OF THE INTELLECT 161 

th^ are not, indeed, the perception itself of things, but 
the representation of the act by which the intellect is 
fixed on them. They are, therefore, not images, but 
sjinbols. Our logic is the complete set of rules that must 
be followed in using sjinbols, As these symbols are de- 
rived from the consideration of sohds, as the rules for com- 
Ismng these symbols hardly do more than express the most 
generat relations among solids, our logic triumphs in that 
leieDce which takes the solidity of bodies for its object, 
llttt is, in geometry. Logic and geometry engender each 
other, as we shall see a little further on. It is from the 
extension of a certain natural geometry, suggested by the 
moet general and immediately perceived properties of 
ioUds, that natural logic has arisen; then from this natural 
lope, in its turn, has sprung scientific geometry, which 
ulends further and further the knowledge of the external 
properties of solids,' Geometry and logic are strictly 
^plicable to matter; in it they are at home, and in it 
they can proceed quite alone. But, outside this domain, 
L pure reasoning needs to be supervised by common sense, 
9 an altogether different thing. 

all the elementary forees of the intellect tend 

isform matter into an instrument of action, that 

Tin the etymological sense of the word, into an organ. 

hie, not content with producing organisms, would fain 

IfW e them as an appendage inorganic matter itself, con- 

1 into an immense organ by the industry of the living 

Such is the initial task it assigns to intelligence. 

; is why the intellect always behaves as if it were 

kated by the contemplation of inert matter. It is 

\tlt (ookiag outward, putting itself outside itself, adopting 

I ways of unorganized nature in principle, in order to 

them in fact. Hence its bewikierment when it 

• We ■bnll return U> Uiese poiiitB in th« next chapter. 
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turns to the living and is confronted with organizatioD. 
It does what it can, it resolves the organized into the un- 
organized, for it cannot, without reversing its natural 
direction and twisting about on itself, think true continuity, 
real mobihty, reciprocal penetration — in a word, that 
creative evolution which is life. 

Consider continuity. The aspect of life that is accessible 
to our intellect — as indeed to our senses, of which our 
intellect is the extension^is that which offers a hold to 
our action. Now, to modify an object, we have to perceive 
it as divisible and discontinuous. From the point of view 
of positive science, an incomparable progress was realized 
when the organized tissues were resolved into cells. The 
study of the cell, in its turn, has shown it to be an organism 
whose complexity seems to grow, the more thoroughly 
it is examined. The more science advances, the more 
it sees the number grow of heterogeneous elements which 
are placed together, outside each other, to make up a 
living being. Does science thus get any nearer to life? 
Does it not, on the contrary, find that what is really hfe 
in the living seems to recede with every step by which 
it pushes further the detail of the parts combined? There 
is indeed already among scientists a tendency to regard 
the substance of the organism as continuous, and the cell 
as an artificial entity.' But, supposing this view were 
finally to prevail, it could only lead, on deeper study, to 
some other mode of analyzing of the hving being, and so to 
a new discontinuity — although less removed, perhaps, 
from the real continuity of life. The truth is that this 
continuity cannot be thought by the intellect while it 
follows its natural movement. It impUes at once the 
multiplicity of elements and the interpenetration of 
all by all, two conditions that can hardly be reconciled 
I We abaii letum to this pgiut in chapter iii., p. 2£B. 
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in the field iu which our industry, and conKequently our 
intellect, is engaged. 

Just as we separate in space, we fix in time. The in- 
tellect is not made to think evolution, in the proper sense 
rf the word — that is to say, the continuity of a change 
that is pure mobiUty. We shall not dwell here on this 
point, which we propose to study in a special chapter. 
Suffice it to say that the intellect represents becoming as 
k series of dates, each of which is homogeneous with itself 
ud consequently does not change. Is our attention 
etUed to the internal change of one of these states? At 
once we decompose it into another series of states which, 
reunited, will be supposed to make up this internal modi- 
ficstioD. Each of these new states must be invariable, 
M else their iateroal change, if we are forced to notice 
it, must be resolved again into a fresh series of invariable 
Rates, and so on to infinity. Here again, thinking con- 
asts in reconstituting, and, naturally, it is with given 
dements, and consequently with sUAle elements, that we 
reconstitute. So that, though we may do our best to 
imitate the mobility of becoming by an addition that is 
WW going on, becoming itself slips through our fingers just 
when we think we are holding it tight. 

Predsely because it is always trying to reconstitute, 
•ad to reconstitute with what is given, the intellect lets 
what is new in each moment of a history escape. It 
does not admit the unforeseeable. It rejects all creation. 
Hat definite antecedents bring forth a definite consequent, 
ealcuUble as a function of them, is what satisfies our 
BtcQect. That a definite end calls forth definite means 
to attain it, is what we also understand. In both cases 
te have to do with the known which is combined with the 
bcnrn, in short, with the old which is repeated. Our 
JUeOect is there at its ease; and, whatever be the object, 
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it will abstract, separate, eliminate, so as to substitute for 
the object itself, if necessary, an approximate equivalent 
in which things will happen in this way. But that each 
Tinstant is a fresh endowment, that the new is ever upspring- 
ing, that the form just come into existence (although, 
when once produced, it may be regarded as an effect de- 
tennined by its causes) could never have been foreseen- 
because the causes here, unique in their kind, are part of 
the effect, have come into existence with it, and are de- 
termined by it as much as they determine it — all this we 
can feel within ourselves and also divine, by sympathy, 
outside ourselves, but we cannot think it, in the strict s 
of the word, nor express it in terms of pure understanding. 
"No wonder at that; we must remember what our intellect 
is meant for. The causality it seeks and finds everywhere 
expresses the very mechanism of our industry, in which 
we go on recomposing the same whole with the same parte, 
repeating the same movements to obtain the same result. 
The finality it understands best is the finality of our in- 
dustry, in which we work on a model given in advance, that 
is to say, old or composed of elements already knonni. As 
to invention properly so called, which is, however, the point 
of departure of industry itself, our intellect does not 
succeed in grasping it in its upipringing, that is to say, 
in its indivisibility, nor in its fervor, that is to say, 
its creativeness. Explaining it always consists in re- 
solving it, it the unforeseeable and new, into elements 
old or known, arranged in a different order. The intellect 
can no more admit complete novelty than real becoming; 
tiiat is to say, here again it lets an essential aspect of lift 
escape, as if it were not intended to think such an object. 

All our analyses bring us to this conclusioD. But 
is hardly necessarj- to go into such long details concerning 
the mechanism of intellectual working; it is enou^ 
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ooDfiider the results. We see that the intellect, so skilful 
in dealing with the inert, is awkward the moment it touches 
the living. Whether it wants to treat the life of the body 
or the life of the mind, it proceeds with the rigor, the etiff- 
neas and the brutality of an instrument not designed for 
such use. The history of hygiene or of pedagogy teaches 
us much in this matter. When we think of the cardinal, 
urgent and constant need we have to preserve our bodies 
and to raise our souls, of the special facilities given to each 
of us, in this field, to experiment continually on ourselves 
and on others, of the palpable injury by which the wrong- 
Bess of a medical or pedagogical practise is both made 
manifest and punished at once, we are amazed at the stu- 
fadity and especially at the persistence of errors. We 
Dty easily find their origin in the natural obstinacy with 
Bch we treat the li\ing like the lifeless and think all 
jlity, however fluid, under the form of the sharply defined 
We are at ease only in the discontinuous, in the 
mobile, in the dead. The intellect is characterized by a I 
I inability to comprehend life. ' 

istinct, on the contrary, is molded on the very form 

iBfe. While intelligence treats everything mechanically, 

Ibnct proceeds, so to speak, organically. If the con- 

isness that slumbers in it should awake, if it were 

ind up into knowledge instead of being wound off into 

ion, if we could ask and it could reply, it would give up 

B the most intimate secrets of Ufe. For it only carries 

i further the work by which life organizes matter — 

lat we cannot say, as has often been shown, where 

luxation ends and where instinct begins. When the 

• chick is breaking its shell with a peck of its beak, 

it is acting by instinct, and yet it does but carry on the 

I affvement which has t>ome it through embryonic life. 
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Inversely, In the course of embryonic life itself (especial 
when the embryo lives freely in the fonn of a larva), many 
of the acts accompUshed must be referred to instinct. 
The most essential of the primary instincts are really^ 
therefore, vital processes. The potential consciouf 
that accompanies them Is generally actualized only t 
outset of the act, and leaves the rest of the process to go a 
by itself. It would only have to expand more widely, 
and then dive into its own depth completely, to be one 
with the generative force of life. 

When we sec in a living body thousands of cells woH 
ing together to a common end, dividing the task betwec 
them, living each for itself at the same time as for the others, 
preserv'ing itself, feeding itself, reproducing itself, respond- 
ing to the menace of danger by appropriate defen^ve 
reactions, how can we help thinking of so many instincts? 
And yet these are the natural functions of the cell, the 
constitutive elements of its vitality. On the other hand, 
when we see the bees of a hive forming a system so strictly 
organized that no individual can live apart from the othera 
beyond a certain time, even though furnished with food 
and shelter, how can we help recognizing that the hive 
is really, and not metaphorically, a single organism, of 
which each bee is a cell united to the others by invisible 
bonds? The instinct that animates the bee is indistinguish- 
able, thep, from the force that animates the cell, or is only 
a prolongation of that force. In extreme cases like this, 
instinct coincides with the work of organization. 

Of course there are degrees of perfection in the same 
instinct. Between the humble-bee, and the honey-bee, 
for instance, the distance is great; and we pass from 
one to the other through a great number of intennediaries, 
which correspond to so many complications of the social 
life. But the same diversity is found in the functioning 
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(A histological elements belonging to different tissues more 
or less akin. In both cases there are manifold variations 
on one and the same theme. The constancy of the theme 
a manifest, however, and the variations only fit it to the 
diversity of the circumstances. 

Now, in both cases, in the instinct of the animal and 
in the vital properties of the cell, the same knowledge 
ind the same ignorance are shown. All goes on as if 
the cell knew, of the other cells, what concerns itself; 
as if the animal knew, of the other animals, what it can 
utilize — all else remaining in shade. It seems as if life, 
U soon as it has become bound up in a species, is cut off 
from the rest of its own work, save at one or two points 
that are of vital concern to the species just arisen. Is it 
not plain that life goes to work here exactly like conscious- 
ness, exactly like memory? We trail behind us, unawares, 
the whole of our past; but our memory pours into the 
present only the odd recollection or two that in some 
way complete our present situation. Thus the instinctive 
fcnowledge which one species possesses of another on a 
ealain particular point has its root in the very unity of 
Kfe. which is, to use the expression of an ancient philoso- 
pher, a " whole sympathetic to itself." It is impossible to 
»n:#ider some of the special instincts of the animal and of 
the plant, evidently arisen in extraordinary circumstances, 
wUhout relating them to those recollections, seemingly 
rorgotten, which spring up suddenly under the pressure 
of an ur;gent need. 

No doubt many secondary instincts, and also many 
varieties of primary instinct, admit of a scientilic ex- 
plaoation. Yet it Is doubtful whether science, with 
ha present methods of explanation, will ever succeed in 
■nalyziag instinct completely. The reason is that in- 
stinct and intelUgcnce are two divergent developments 
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of one and the same principle, which in the one case i 
mains within itself, in the other steps out of itself and 
becomes absorbed in the utihzation of inert matter. This 
gradual divergence testifies to a radical incompatibihty, 
and points to the fact that it is impossible for intelhgenofl 
to re-absorb instinct. That which is instinctive in instinct 
cannot be expressed in terms of inteUigence, nor, conis 
quently, can it be analyzed. 

A man bom blind, who had lived among othera 1 
bhnd, could not be made to believe in the possibility t 
perceiving a distant object without first perceiving all tha 
objects in between. Yet vision performs this miracle 
In a certain sense the blind man is right, since vision, haTRi 
ing its origin in the stimulation of the retina, by the ^ 
brations of the hght, is nothing else, in fact, but a retir 
touch. Such is indeed the sdentific explanation, for t 
function of science is just to express all perceptions i 
terms of touch. But we have sho^Ti elsewhere that thi 
philosophical explanation of perception (if it may still 1 
called an explanation) must be of another kind.' Noi 
mstinct also is a knowledge at a distance. It has thi 
same relation to intelligence that vision has to toud 
Science cannot do othenvise than express it in teiins i 
intelligence; but in so doing it constructs an imitatioi 
of instinct rather than penetrates within it. 

Any one can convince himself of this by studying t 
ingenious theories of evolutionist biologj-. They may 1 
reduced to two types, which are often intermingled, 
type, following the principles of neo-Darwinism, regi 
instinct as a sum of accidental differences preserved 1 
selection: such and such a useful behavior, natuj 
I adopted by the individual in virtue of an accidental piri 
disposition of the germ, has been transmitted from j 

 MatHrrt el miiaoire, chap. i. 
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to germ, waiting for chance to add fresh improvements 
to it by the same method. The other type regards instinct 
IS lapsed intelligence: the action, found useful by the 
species or by certain of its representatives, is supposed 
(0 have engendered a habit, which, by hereditary trans- 
DuaaoD, has become an instinct. Of these two types of 
tbeory, the first has the advantage of being able to bring 
in hereditary transmission without raising grave objection; 
for the accidental modification which it places at the 
ori^ of the instinct is not supposed to have been acquired 
bj the individual, but to have been inherent in the germ. 
But, on the other hand, it ia absolutely incapable of ex- 
pkining instincts as sagacious as those of most insects. 
These instincts surely could not have attained, all at once, 
their present degree of complexity; they have probably 
evolved; but, m a hypothesis like that of the neo-Darwin- 
iuu, the evolution of instinct could have come to pass only 
by the progressive addition of new pieces which, in some 
«y, by happy accidents, came to fit into the old. Now 
it is evident that, in most cases, instinct could not have 
perfected itself by simple accretion: each new piece really 
requires, if all is not to be spoiled, a complete recasting 
of the whole. How could mere chance work a recast- 
ing of the kind? I agree that an accidental modifica- 
tion of the germ may be passed on hereditarily, and may 
aomehow wait for fresh accidental modifications to come 
and complicate it. I agree also that natural selection 
Day eiiminate all those of the more complicated forms 
d instinct that are not fit to survive. Still, in order that 
the life of the instinct may evolve, complications fit to 
nrvive have to be produced. Now they will be produced 
only if, in certain cases, the addition of a new element 
brings about the correlative change of all the old elements. 
No one will maintain that chance could perform such a 
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miracle: in one form or another we shall appeal to in- 
telligenee. We shall suppose that it is by an effort, more 
or less conscious, that the living being develops a higher 
instinct. But then we shall have to admit that an acquired 
habit can become hereditary, and that it does so regularly 
/ enough to ensure an evolution. The thing is doubtful, 
to put it mildly. Even if we coiJd refer the instincts of 
animals to habits intelligently acquired and hereditarily 
transmitted, it is not clear how this sort of explanation 
could be extended to the vegetable world, where effort " 
is never intelligent, even supposing it is sometimes con- * 
scious. And yet, when we see with what sureness and 
precision climbing plants use their tendiils, what mar- 
velously combined manceuvres the orchids perform to 
procure their fertilization by means of insects,' how can 
we help thinking that these are so many instincts? 

This is not saying that the theory of the neo-Darwinians 
must be altogether rejected, any more than that of the 
neo-Lamarckians. The first are probably right in holding 
) that evolution takes place from germ to germ rather than 
/ from individual to individual; the second are right in 
saying that at the origin of instinct there is an effort 
(although it is something quite different, we believe, from 
an iJUeUigent effort). But the former are probably wrong 
when they make the evolution of instinct an accuienlal 
evolution, and the latter when they regard the effort from 
which instinct proceeds as an individual effort. The effort 
by which a species modifies its instinct, and modifies 
itself as well, must be a much deeper thing, dejiendent 
solely neither on circumstances nor on individuals. It 
is not purely accidental, although accident has a large 
place in it; and it does not depend solely on the initia- 

' See the two works of Darwin, ClimHng Plant* and Th» FtrhU- 
Motion ol Orchid* by Iiutcti. 
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tive ot individuals, although individuals collaborate in it. 

Compare the different forms of the SEime instinct in 
different species of hjTnenoptera. The impression de- 
rived is not always that of an increasing complexity made 
of elements that have been added together one after the 
other. Nor does it suggest the idea of steps up a ladder. 
Rather do we think, in many cases at least, of the circum- 
ference of a circle, from different points of which these 
different varieties have started, all facing the same centre, 
all making an effort in that direction, but each approach- 
ing it only to the extent of its means, and to the extent 
alao to which this central point has been illumined for it. 
In other words, instinct is everywhere complete, but it is 
more or less simplified, and, above all, simplified differently. 
On the other band, in cases where we do get the impression 
of ao ascending scale, as if one and the same instinct had 
gone on complicating itself more and more in one direction 
and along a straight hne, the species which are thus ar- 
nuiged by their instincts into a linear series are by no means 
always akin. Thus, the comparative study, in recent 
years, of the social instinct in the different apidae proves 
that the instinct of the meliponines is intermediary in 
complexity between the still rudimentary tendency of the 
humble bees and the consummate science of the true bees; 
yet there can be no kinship between the bees and the 
meliponines.' Most likely, the degree of complexity of 
these different societies has nothing to do with any greater 
orsmatler number of added elements. We seem rather to 
be before a muMca/ theme, which had first been transposed, 
ihc theme as a whole, into a certain number of tones 
and on which, still the whole theme, different variations 
had been played, some very simple, others very skilful. 

 Butt«l-Reep«ii, "Die phylogenetiache EnUtehuDg des Bienen- 
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As to the original theme, it Is everywhere anJ nowhere. 

It is in vain that we try to express it in terms of any idea: 

it must have been, originally, /e^ rather than thought. We 

get the same impression before the paralyzing instinct 

of certain wasps. We know that the different species 

of hymenoptera that have this paralyzing instinct lay their 

eggs in spiders, beetles or caterpillars, which, having first 

been subjected by the waap to a skilful surgical operation, 

will go on living motionless a certain number of days, and 

thus provide the larvae with fresh meat. In the sting 

which they give to the nerve-centres of their victim, in 

order to destroy its power of moving without killing i 

these different species of hymenoptera take into accoui 

BO to speak, the different species of prey they respectiw 

attack. The Scolia, which attacks a larva of the i 

beetle, stings it in one point only, but in this point t 

^^ motor ganglia are concentrated, and those gangUa atone;' 

^^M the stinging of other ganglia might cause death and putre- 

^^m faction, which it must avoid.' The yellow-winged Sphex, 

^^1 which has choseji the cricket for its victim, knows that the 

^^M cricket has three nerve-centres which serve its three pairs 

^^M of legs — or at least it acts as if it knew this. It stings 

^H the insect first under the neck, then behind the prothorax, 

^^M and then where the thorax joins the abdomen.' The 

^^M AmmophUa Hirsuta gives nine successive strokes of its 

^H sting upon nine nerve-centres of its caterpillar, and then 

^H seizes the head and squeezes it in its mandibles, enough to 

^^L cause paralysis without death,' The general theme is 

^^B "the necessity of paralyzing without killing"; the vari- 

^^B ations are subordinated to the structure of the victim on 

^^M which they are played. No doubt the operation is not 

^^H  Fnbra, Souvenirt entomologiiiuet, 3° s^rie, Pans. 1K90, pp. 1-60. 

^^H  F&bre, Sauvenin entomologiqua. I" gint, 3' Mitbn, Paria, ISM, 

^H pp. fT. 
^^1  Fabre, Nauvtaux souKrnirs enlomotogiijuea, Parix, I8S2, pp. 11 ff. 
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always perfect. It has recently been shown that the 
Ammopbila sometimes kills the caterpillar instead of 
paralyzing it, that sometimes also it paralyzes it incom- 
pletely,' But, because instinct is, like intelligence, fallible, 
because it also shows individual deviations, it does not at 
in follow that the instinct of the Ammophila has been 
icquired, as has been claimed, by tentative intelligent 
experimeots. Even supposing that the Ammophila has 
come in coufise of time to recognize, one after another, 
by tentative experiment, the points of its victim which 
must be stung to render it motionless, and also the special 
treatment that must be inflicted on the head to bring about 
paralysis without death, how can wo imagine that elements 
80 special of a knowledge so precise have been regularly 
tmosmitted, one by one, by heredity? If, in all our present 
experience, there were a single indisputable example of 
t transmission of this kind, the inheritance of acquired 
characters would be questioned by no one. As a matter 
of fact, the hereditary transmission of a contracted habit 
is effected in an uregular and far from precise manner, 
nipposii^ it is ever really effected at all. 

But the whole difficulty comes from our desire to ex- 
preee the knowledge of the hymenoptera in terms of in- 
telligence. It is this that compels us to compare the 
Ammophila with the entomologist, who knows the cater- 
{nllar as he knows everything else — from the outside, and 
without having on his part a special or vital interest. 
The Ammophila, we imagine, must team, one by one, 
like the entomologist, the positions of the nervc-centrea 
ot the caterpillar — must acquire at least the practical 
knowledge of these positions by trying the effects of ita 
sting. But there is no need for such a \"iew if we suppose 
a tjfmjxUhy (in the etymological sense of the word) between 
< Ftekbani, Wa»pt, Sotttary and Social, WeBtmiiuter, 1905, pp. 28 S. 
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the Ammophila and its victim, which teaches it from 
within, so to say, concerning the vulnerability of the 
caterpillar. This feeling of vulnerability might owe noth- 
ing to outward perception, but result from the mere presence 
together of the Ammophila and the caterpillar, considered 
no longer as two organisms, but as two activities. It 
would express, in a concrete form, the relation of the one 
to the other. Certainly, a scientific theory cannot appeal 
to considerations of this kind. It must not put action 
before organization, sympathy before perception and know- 
ledge. But, once more, either philosophy has nothing 
to see here, or its role begins where that of science ends. 

Whether it makes instinct a "compound reflex," or 
a habit formed intelHgently that has become automatism, 
or a sum of small accidental advantages accumulated 
and fixed by selection, in every case science claims to 
resolve instinct completely either into intdligeni actions, 
or into mechanisms built up piece by piece like those 
combined by our ivMiigence. I agree indeed that science 
is here within its function. It gives us, in default of a real 
analysis of the object, a translation of this object in terms 
of intelligence. But is it not plain that science itself 
invitee philosophy to consider things in another way? 
If our biology was still that of Aristotle, if it regarded the 
eeries of living beings as uniUnear, if it showed us the whole 
of life evolving towards intelligence and passing, to that 
end, through sensibility and instinct, we should be right, 
we, the intelligent beings, in turning back towards the 
earlier and consequently inferior manifestations of life 
and in claiming to fit them, without deforming them, into 
the molds of our understanding. But one of the clearest 
results of biology has been to show that evolution has 
taken place along divergent lines. It is at the extremity 
of two of these lines — the two principal — that we find 
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LDtdUgeoce and instinct in forms almost pure. Why, 
then, should instinct be resolvable into intelligent elements? 
Why, even, into terms entirely intelligible? Is it not 
obvious that to think here of the intelligent, or of the abso- 
luXely inteihgible, is to go back to the Aristotelian theory 
of nature? No doubt it is better to go back to that than 
to stop short before instinct as before an iinfEthoraable 
mystery. But, though instinct is not within the domain 
of intelligence, it is not situated beyond the limits of mind. 
In the phenomena of feeling, in unreflecting sympathy 
and antipathy, we experience in ourselves— though imder 
a much vaguer form, and one too much penetrated with 
intdligence— something of what must happen in the 
consciousness of an insect acting by instinct. Evolu- 
tioD does but sunder, in order to develop them to the end, 
dements which, at their origin, interpenetrated each 
other. More precisely, intelligence is, before anything 
else, the faculty of relating one point of space to another, 
one material object to another; it appUes to all things, 
but remains outside them; and of a deep cause it perceives 
only the effects spread out side by side. Whatever be 
the force that is at work in the genesis of the nervous 
system of the caterpillar, to our eyes and our intelligence 
it is only a juxtaposition of nerves and nervous centres. 
It is true that we thus get the whole outer effect of it. The 
Ammophila, no doubt, discerns but a very little of that 
farce, just what concerns itself; but at least it discerns 
it frcMn within, quite otherwise than by a process of know- 
ledge — by an intuition {lived rather than represented), 
wliich is probably like what we call divining sympathy. 

A very significant fact is the swing to and fro of scientific 
tiieories of instinct, from regarding it as intelligent to 
RgKrding it aa simply intelligible, or, shall I say, between 
pifc—«i"g it to an intelligence "lapsed" and reducing it 
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to a pure mechanism.' Each of these systems of explana- 
tion triumphs in its criticism of the other, the first when 
it shows us that instinct cannot be a mere reflex, the other 
when it declares that instinct is something different from 
intelligence, even fallen into unconsciousness. \Vhat can 
this mean but that they are two symbolisms, equally 
acceptable in certain respects, and, in other respects, 
equally inadequate to their object? The concrete explana- 
tion, no longer scientific, but metaphysical, must be sought 
along quite another path, not in the direction of intelligence, 
but in that of "sympathy." 

/ Instinct is sympathy. If this sympathy could extend 
I its object and also reflect upon itself, it would give us 
the key to vital operations — just as intelligence, developed 
and disciplined, guides us into matter. For — we cannot 
too often repeat it — inteUigence and instinct are turned 
in opposite directions, the former towards inert matter, 
the latter towards life. Intelligence, by means of science, 
which is its work, will deliver up to us more and more 
completely the secret of physical operations; of life it 
brings us, and moreover only claims to bring us, a transla- 
tion in terms of inertia. It goes all round life, taking from 
outside the greatest possible number of views of it, draw- 
ing it into itself instead of entering into it. But it is to 
the very inwardness of life that intuition leads us — by 
intuition I mean instinct that has become disinterested, 
gelf-conscious, capable of reflecting upon its object and of 
enlarging it indefinitely. 
That an e£fort of this kind is not impossible, is proved 

 See, in parUcuIar, among recent wnrka, Bethc, "Dlirfen wir dea 
Amoiwu (ind Bienen psychische QualitXten lusuhreibenr" (JrcA. /. d, 
gt». Phynotogie, IHISS). and Furel, "Ua Aper^u de psychologie com* 
yu4e" {Armi9 jmydvoiogiqut, 18tt5). 
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by the ejtistence in man of an aesthetic faculty along with 
DOnn&l perception. Our eye perceives the features of 
the living being, merely as assembled, not as mutually 
organized. The intention of life, the simple movement 
that runs through the lines, that binds them together and 
^ves them significance, esca|>es it. This intention is 
just what the artist tries to regain, in placing himself 
back within the object by a kind of sympathy, in breaking 
down, by an effort of intuition, the barrier that space 
puts up between him and his model. It is true that this 
aesthetic intuition, like external perception, only attains 
the indi'vidual. But we can conceive an inquirj' turned 
in the same dirertion as art, which would take life in general 
for its object, just as physical science, in following to the 
end the direction pointed out by external perception, pro- 
longs the individual facts into general laws. No doubt 
this philosophy will never obtain a knowledge of its object 
eompaiable to that which science has of its own. In- 
telligence remains the luminous nucleus around which 
instinct, even enlarged and purified into intuition, forms 
only a vague nebulosity. But, in default of knowledge 
pn^)erly so called, reserved to pure intelligence, intuition 
Diay enable us to grasp what it is that intelligence fails 
to give us, and indicate the means of supplementing it. 
Od the one hand, it will utilize the mechanism of intelli- 
geoce itself to show how intellectual molds cease to be 
ftrictly applicable ; and on the other hand, by its own work, 
it will suggest to us the vague feeling, if nothing more, of 
what must take the place of intellectual molds. Thus, 
intottion may bring the intellect to recognize that life 
does not quite go into the category of the mahy nor yet 
into that of the one; that neither mechanical causality 
DM* finality can ^ve a sufficient interpretation of the vital 
proeeBS. Then, by the sympathetic communication which 
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it establishes between us and the rest of the living, by the 
expansion of our consciousness which it brings about, 
it introduces us into life's own domain, which is reciprocal 
interpenetration, endlessly continued creation. But, though 
it thereby transcends intelligence, it is from intelligence 
that has come the push that has made it rise to the point 
it has reached. Without intelligence, it would have 
remained in the form of instinct, riveted to the special 
object of its practical interest, and turned outward by it 
into movements of locomotion. 

How theory of knowledge must take account of these 
two faculties, intellect and intuition, and how also, for 
want of establishing a sufficiently clear distinction between 
them, it becomes involved in inextricable difficulties, creat- 
ing phantoms of ideas to which there cling phantoms of 
problems, we shall endeavor to show a little further on. 
We shall see that the problem of knowledge, from this point 
of view, is one with the metaphysical problem, and tlrnt 
both one and the other depend upon experience. On the 
one hand, indeed, if intelligence is charged with matter and 
instinct with life, we must squeeze them both in order 
to get the double essence from them; metaphysics is 
therefore dependent upon theory of knowledge. But, 
on the other hand, if consciousness has thus split up into 
intuition and intelligence, it is because of the need it had to 
apply itself to matter at the same time as it had to follow 
the stream of life. The double form of consciousness is 
then due to the double form of the real, and theor>' of 
knowledge must be dependent upon metaphysics. In 
fact, each of these two lines of thought leads to the other; 
they form a circle, and there can be no other centre to 
the circle but the empirical study of evolution. It is onlv 
in seeing consciousness nm through matter, lose itself 
tiiere and find itself there again, divide and reconstitute 




Hselff that we shall form an idea of the mutual oppOBitioa 
of the two terms, as also, perhaps, of their common origin. 
But, on the other hand, by dwelling on this opposition 
of tiie two elements and on this identity of origin, perhaps 
we shall bring out more clearly the meaning of evolution 
it««lf. 

Such will be the aim of our next chapter. But the 
facts that we have just noticed must have already sug- 
gested to us the idea that life is connected either with 
ooDsciousness or with something that resembles it. 

Throughout the whole extent of the animal kingdom, 
we have said, consciousness seems proportionate to the 
living being's power of choice. It lights up the zone 
of potentialities that surrounds the act. It fills the interval 
^^wtween what is done and what might be done. Looked 
^Hb from without, we may regard it as a simple aid to action, 
^^m light that action kindles, a momentary spark Bying up 
^^m>ni the friction of real action against possible actions. 
But we must also point out that things would go on in just 
the same way if consciousness, instead of being the effect, 
were ihe cause. We might suppose that consciousness, 
even in the most rudimentary animal, covers by right an 
ciiormo.us field, but is compressed in fact in a kind of vise; 
each advance of the nervous centres, by giv-ing the organism 
a choice between a larger number of actions, calls forth the 
potentialities that are capable of surrounding the real, 
thus opening the vise wider and allowing consciousness 
to pass more freely. In this second hypothesis, as in 
the fir»t, consciousness is still the instrument of action; 
but it is even more true to say that action is the instrument 
of consciousness; for the complicating of action with action, 
sod the opposing of action to action, are for the imprisoned 
flcmsciousness the only possible means to set itself free. 
Bow, then, shall we choose between the two hypotheses? 
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If the first is true, consciousness must express exactlyjl 
&t each instant, the state of the brain; there is strid 
parallelism (so far as intelligible) between the psychici 
and the cerebral state. On the second hypothes 
the contrary, there is indeed sohdarity and interdependence 
between the brain and consciousness, but not parallelism: 
the more complicated the brain becomes, thus giving the 
organism greater choice of possible actions, the more 
does consciousness outrun its physical concomitant. Thus, 
the recollection of the same spectacle probably modifies 
in the same way a dog's brain and a man's brain, if the 
perception has been the same; yet the recollection must 
be very different in the man's consciousness from what 
it is in the dog's. In the dog, the recollection remains 
the captive of perception; it is brought back to conscioua- m 
ness only when an analogous perception recalls it by re^ 
producing the same spectacle, and then it is manifested^ 
by the recognition, acted rather than thought, of the present 
perception much more than by an actual reappearance 
of the recollection itself. Man, on the contrarj', is capable 
of calling up the recollection at will, at any moment, in- 
dependently of the present perception. He is not limited 
to playing his past life again; he represents and dreams it. 
The local modification of the brain to which the recollection 
is attached being the same in each case, the psychological 
difference between the two recollections cannot have its 
ground in a particular difference of detail between the two 
cerebral mechanisms, but in the difference between the 
two brains taken each as a whole. The more complex 
of the two, in putting a greater number of mechanisms in 
Opposition to one another, has enabled consciousness 
to disengage itself from the restraint of one and all and to 
reach independence. That things do happen in this way, 
that the second of the two hypotheses is that which must 
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be cboeen, is what wc have tried to prove, in a former 
work, by the study of facts that best bring into reHef 
the relation of the conscious state to the cerebral state, 
the facts of normal and pathological recognition, in particu- 
lar the forms of aphasia.' But it could have been proved 
by pure reasoning, before even it was evidenced by facta. 
We have shown on what self-contradictory postulate, 
on what confusion of two mutually incompatible symbol- 
isms, the hypothesis of equivalence between the cerebral 
and the psychic state rests," 
The evolution of life, looked at from this point, receives 
meaning, although it cannot be subsumed under 
o. It is as if a broad current of coriscious- 
penetrated matter, loaded, as all consciousness ^ 
an enormous multiplicity of interwoven jxjtential- 
It has carried matter along to organization, but its 
movement has been at once infinitely retarded and in- 
fioitely divided. On the one hand, indeed, consciousness 
has had to faU asleep, like the chrysaUs in the envelope 
in which it is preparing for itself wings; and, on the other 
hand, the manifold tendencies it contained have been 
distributed among divergent series of organisms which, 
moreover, express these tendencies outwardly in move- 
ments rather than internally in representations. In the 
couiBe of this evolution, while some beings have fallen 
more and more asleep, others have more and more complete- 
ly awakened, and the torpor of some has served the activity 
of othere. But the waking could be effected in two different 
ways. Life, that is to say consciousness launched into 
matter, fixed its attention either on its own movement or 
OD the matter it was passing through; and it has thus 

• MmtAr* tt mtmoire, chape, ii. and iii. 

t "L* PanlogUma paycho-physiobgique" (fietm« <U m&aphii»iqu4, 

»v. IWH). 
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been turned ^ther in the direction of intuition or in that atu 
intellect. Intuition, at first sight, seems far preferabltl 
to intellect, since in it life and consciousness remain within | 
themselves. But a glance at the evolution of hving beingi 
Bhows us that intuition could not go very far. On tho'l 
aide of intuition, consciousness found itself so restricted^ 
by its envelope that intuition had to shrink into instinct, 
that is, to embrace only the very small portion of life that 
interested it; and this it embraces only in the dark, touch- 
ing it while hardly seeing it. On this side, the horizon 
was soon shut out. On the contrary, consciousness, in 
shaping itseH into intelligence, that is to say in concentrat- 
ing itself at first on matter, seems to externalize itself in 
relation to itself; but, just because it adapts itself thereby 
to objects from without, it succeeds in moving among 
them and in evading the barriers they oppose to it, thus i 
opening to itself an unhmited field. Once freed, mora-1 
over, it can turn inwards on it^self, and awaken the po I 
tentiahties of intuition which still slumber within it. 

From this point of view, not only does consciousneai * 
appear as the motive principle of evolution, but also, 
among conscious beings themselves, man comes to occupy 
a privileged place. Between him and the animals the dif- 
ference is no longer one of degree, but of kind. We shall 
show how this conclusion is arrived at in our next chapter. 
Let us now show how the preceding analyses suggest it, 

A noteworthy fact is the extraordinary disproportion 
between the consequences of an invention and the invention 
itself. We have said that intelligence is modeled on matter 
and that it aims in the first place at fabrication. But 
does it fabricate in order to fabricate or does it not pursue 
involuntarily, and even unconsciously, something entirely 
different? Fabricating consists in shaping matter, in 
making it &upple and in bending it, in converting it into 
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an instrument in order to become master of it. It is 
this mastery that profits humanity, much more even than 
the material result of the invention itself. Though we 
derive an imjnediate advantage from the thing made, as 
an intelligent animal might do, and though this advantage 
be all the inventor sought, it is a slight matter compared 
»Tth the new ideas and new feelings that the invention 
may ©ve rise to in every direction, as if the essential part 
of the effect were to raise us above ourselves and enlarge 
our horizon. Between the effect and the cause the dis- 
proportion is 60 great that it is difficult to regard the cause 
as producer of its effect. It releases it, whilst settling, 
indeed, its direction, Everji-hing happens as though 
the grip of intelligence on matter v/eie, in its main intention, 
to lei soTtiething pass that matter is holding back. 

The same impression arises when we compare the brain 
of man with that of the animals. The difference at first 
appears to be only a difference of size and complexity. 
But, judging by function, there must be something else 
besides. In the animal, the motor mechanisms that the 
brain succeeds in setting up, or, in other words, the habits 
contracted voluntarily, have no other object nor effect 
than the accomplishment of the movements marked out 
in these habits, stored in these mechanisms. But, in man, 
tlw motor habit may have a second result, out of proportion 
to the first: it can hold other motor habits in check, and 
tbereby, in overcoming automatism, set consciousness 
free. We know what vast regions in the human brain 
language occupies. The cerebral mechanisms that corre- 
ipood to the words have this in particular, that they can 
be made to grapple with other mechanisms, those, for 
instance, that correspond to the things themselves, or 
ercD be made to grapple with one another. Meanwhile 
eoosdousiiesB, which would have been dragged down and 
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drowned in the accomplishment of the act, is restored 
and set free.' 

The difference must therefore be more radical than a 
euperficial examination would lead us to suppose. It is 
the difference between a mechanism which engages the 
attention and a mechanism from which it can be diverted. 
The primitive steam-engine, as Newcomen conceived it, 
required the presence of a person exclusively employed to 
turn on and off the taps, either to let the steam into the 
cylinder or to throw the cold spray into it in order to con- 
dense the steam. It is said that a boy employed on this 
work, and very tired of having to do it, got the idea of 
tying the handles of the taps, with cords, to the beam of 
the engine. Then the machine opened and closed the taps 
itself; it worked all alone. Now, if an observer had com- 
pared the structure of this second machine with that of 
the first without taking into account the two boj-s left to 
watch over them, he would have found only a atight 
difference of complexity. That is, indeed, all we can per- 
ceive when we look only at the machines. But if we cast a 
glance at the two boys, we shall see that whilst one is 
wholly taken up by the watching, the other ia free to 
go and play as he chooses, and that, from this point of 
view, the difference between the two machines is radical, 
the first holding the attention captive, the second setting 
it at liberty. A difference of the same kind, we think, 
Would he found between the brain of an animal and the 
Quman brain. 

If, now, we should wish to express this in terms of 

' A geologist whom we have already had owasion to die. N. 3, 
Shalcr. well asys that "when we nomc to man, it soemB as if wc find 
tbe ancient subjection of mind to body abohshed, and the intellect'ial 
pftrta develop with an extroordinaiy rapidity, the Btruetuin of the 
body renmining identical in esKcntiida" (Shaier, Tht Inttrprtiation 
of Naturt, Boitoa, Igl>9, p. lul). 
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finality, we should have to say that consciousness, after 
ha\-ing been obliged, in order to set itself free, to divide 
organization into two complementary parts, vegetables 
on one hand and aniniaJB on the other, has sought an 
issue in the double direction of instinct aud of intelligence. 
It has not found it with instinct, and it has not obtained 
it on the side of intelligence except by a sudden leap 
from the animal to man. So that, in the last analysis, 
man might be considered the reason for the existence of 
the entire organization of life on our planet. But this 
would be only a manner of speaking. There is, in reality, 
only a current of existence and the opposing current; 
ihence proceeds the whole evolution of life. We must 
BOW grasp more closely the opposition of these two currents. 
Perhajjs we shall thus discover for them a common source. 
By this we shall also, no doubt, penetrate the most obscure 
Rgions of metaphysics, However, as the two directions 
we have to follow are clearly marked, in intelligence on the 
one hand, in instinct and intuition on the other, we are not 
■fraid of straying. 'A survey of the evolution of life 
■Uggests to us a certain conception of knowledge, and also a 
certain metaphysics, which imply each other. Once made 
dear, this metaphysics and this critique may throw some 
light, in thrir turn, on evolution as a whole. 




CHAPTER in 



ON THE MEANING OF LIFE — THE ORDER OF NATUBB 
AND THE FOBM OF INTELLIGENCE 



In the course of our first chapter we traced a line of d<d 
marcation between the inorganic and the organizai 
but we pointed out that the division of unorganized matti 
into separate bodies ia relative to our seoses and to ( 
intellect, and that matter, looked at as ao undivided 
1 whole, must be a flux rather than a thing. In this we 
were preparing the way for a reconcihation between the 
inert and the hving. 

On the other side, we have shown in our second chapter 
that the same opposition is found again between instinct 
and intelligence, the one turned to certain detenniuatioos 
of life, the other molded on the configuration of mattef. 
But instinct and intelligence, we have also said, stand 
out from the same background, which, for want of a better 
name, we may call consciousness in general, and which 
must be coextensive with universal life. In this way, we 
have disclosed the possibility of showing the genesis of 
intelUgence in setting out from general consciousness, 
which embraces it. 

We are now, then, to attemjrt a genesis of intellect 
at the same time as a genesis of material bodies — two 
enterprises that are evidently correlative, if it be true 
that the main lines of our intellect mark out the general 
form of our action on matter, and that the detail of matter 
is ruled by the requirements of our action. Intellectuality 
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iod materiality have been constituted, in detail, by 
reciprocal adaptation. Both are derived from a wider 
md higher form of existence. It is there that we must 
replace them, in order to see them issue forth. 

Such an attempt may appear, at first, more daring 
than the boldest speculations of metaphysicians. It 
claims to go further than psychology, further than cos- 
miriogy, further than traditional metaphysics; for psy- 
chology, cosmology and metaphysics take intelligence, 
ia all that is essential to it, as given, instead of, as we now 
propose, engendering it in its form and in its matter. The 
enterprise is in reality much more modest, as we are going 
to show. But let us first say how it differs from others. 

To begin with psychology, we are not to believe that 
it engenders intelligence when it follows the progressive 
development of it through the animal series. Comparative 
psychology teaches us that the more an animal is intelligent, 
the more it tends to reflect on the actions by which it 
makee use of things, and thus to approximate to man. 
But its actions have already by themselves adopted the 
principal lines of human action; they have made out the 
mime general directions in the material world as we have; 
they depend upon the same objects bound together by 
the same relations; so that animal intelUgence, although 
il does not form concepts properly so called, already moves 
in a conceptual atmosphere. Absorbed at every instant 
by the actions it perfonns and the attitudes it must adopt, 
dnwTi outward by them and so externalized in relation 
to itself, it no doubt plays rather than thinks its ideas; 
this play none the less already corresponds, in the main, 
to the general plan of human intelhgence.> To explain 
Ibe intelligence of man by that of the animal consists 

> We twt-e developed this pabt in MatUrt « mtinoirt, obapa. u. tiad 
A, aotmbiy pp. 78-SO uid 169-186. 
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then simply in foUowing the development of an embryo 
of humanity into complete humanity. We show how a 
certain direction has been foUowed further and further 
by beings more and more intelligent. But the moment 
we admit the direction, intelligence is given. 

In a cosmogony like that of Spencer, intelligence is 
taken for granted, as matter also at the same time. We 
are shown matter obeying laws, objects connected with 
objects and facts with facts by constant relations, con- 
sciousness receiving the imprint of these relations and 
laws, and thus adopting the general configuration of 
nature and shaping itself into intellect. But how can 
we fail to see that intelligence is supposed when we admit 
objects and facts? A priori and apart from any hypothesis 
on the nature of the matter, it is evident that the material- 
ity of a body does not stop at the point at which we touch 
it: a body is present wherever its influence is felt; ita 
attractive force, to speak only of that, is exerted on the 
sun, on the planets, perhaps on the entire universe. The 
more physics advances, the more it effaces the individuality 
of bodies and even of the particles into which the scientific 
imagination began by decomposing them: bodies and 
corpuscles tend to dissolve into a universal interaction. 
Our perceptions give ua the plan of our eventual action 
on things much more than that of things theniBelves. 
The outlines we find in objects simply mark what we can 
attain and modify in them. The lines we see traced 
through matter are just the paths on which we are called to 
I move. Outhnes and paths have declared themselves 
I in the measure and proportion that consciousness has 
prepared for action on unorganized matter — that is to say, 
in the measure and proportion that intelligence has been 
formed. It is doubtful whether animals built on a different 
plan — a mollusc or an insect, for instance — cut matter up 
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the same articulations. It is not indeed necessary 
Ibt they should separate it into bodies at all. In order to 
follow the indications of instinct, there is no need to per^ 
wive objects, it is enough to distinguish properties. In- 
ttOigence, on the contrary, even in its humblest fonn, 
already aims at getting matter to act on matter. If on 
one side matter lends itself to a division into active and 
pBra>-e bodies, or more simply into coexistent and distinct 
faagments, it is from this side that intelligence will regard 
and the more it busies itself with dividing, the more it 
will spread out in space, in the form of estension adjoining 
(stension, a matter that undoubtedly itself has a tendency 
tospstiality, but whose parts are yet in a state of reciprocal 
implication and interpenetration. Thus the same move- i 
Dent by which the mind is brought to form itself into '■ 
JBtelloct, that is to say, into distinct concepts, brings 
matter to break itself up into objects excluding one another. 
The more consciousness is intellectuaiized, the more is matter 
ipiaialized. So that the evolutionist philosophy, when it 
images in space a matter cut up on the very lines that 
our action will follow, has given itself in advance, ready 
made, the intelligence of which it claims to show the genesis. 
Metaphysics applies itself to a work of the same kind, 
tbou^ subtler and more self-conscious, when it deduces 
I priori the categories of thought. It compresses intellect, 
reduces it to its quintessence, holds it tight in a principle 
10 simple that it can be thought empty : from this principle 
We then draw out what we have virtually put into it. In 
this way we may no doubt show the coherence of intelli- 
gence, define intellect, give its formula, but we do not 
trace its genesis. An enterprise like that of Fichte, al- 
though more philosophical than tliat of Spencer, in that it 
ptys more respect to the true order of things, hardly leads 
 aoy further. Fichte takes thought in a concentrated 



190 CREATIVE EVOLUTION [o 

state, and expands it into reality; Spencer starts I 
externa! reality, and condenses it into intellect. But, 
in the one case as in the other, the intellect must be taken 
at the beginning as given — either condensed or expanded, 
grasped in itself by a direct vision or percdved by reflectitm 
in nature, as in a mirror. 

The agreement of most philosophers on this point 
comes from the fact that they are at one in affirming 
the unity of nature, and in representing this unity under 
an abstract and geometrical form. Between the organized 
and the unorganized they do not see and they will not see 
the cleft. Some start from the inorganic, and, by com- 
pounding it with itself, claim to form the li\Tng; others 
place life first, and proceed towards matter by a skilfully 
managed decrescendo; but, for both, there are only dif- 
ferences of degree in nature— degrees of complexity in the 
first hypothesis, of intensity in the second, Once this 
principle is admitted, intelligence becomes as vast as reality; 
for it is unquestionable that whatever ia geometrical in 
things is entirely accessible to human intelligence, and 
if the continuity between geometry and the rest is per- 
fect, all the rest must indeed be equally intelhgible, 
equaJly intelligent. Such is the postulate of most systems. 
Any one can easily be convinced of this by comparing 
doctrines that seem to have no common point, no common 
measure, those of Fichte and Spencer for instance, two 
names that we happen to have just brought together. 

At the root of these speculations, then, there are the 
two convictions correlative and complementary, that 
nature is one and that the function of intellect is to embrace 
it in its entirety. The faculty of knowing being supposed 
coextensive with the whole of experience, there can no 
longer be any question of engendering it. It is already 
given, and we merely have to use it, as we use our si^t to 
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take in the horizon. It is true that opinions differ as to 
the value of the result. For some, it is reality itself that 
the LDlellect embraces; for others, it is only a phantom. 
But, phantom or rcaUty, what ioteUigence grasps is thought 
to be all that can be attaint. 

Hence the exaggerated confidence of philosophy in 
the powers of the individual mind. Whether it ia dog- 
matic or critical, whether it admits the relativity of our 
knowledge or claims to be established within the absolute, 
1 philosophy is generally the work of a philosopher, a 
single and unitary vision of the whole. It is to be taken 
or left. 

More modest, and also alone capable of being completed 
tod perfected, is the philosophy we advocate. Human 
intelligence, as we represent it, is not at all what Plato 
taught in the allegor>- of the cave. Its function is not to 
bole at passing shadows nor yet to turn itself round and 
contemplate the glaring sun. It has something else to do. 
Harnessed, Uke yoked oxen, to a hea\'y task, we feel the 
play of our muscles and joints, the weight of the plow 
tad the resistance of the soil. To act and to know that 
we are acting, to come into touch with reality find even to 
five it, but only in the measure in which it concerns the 
work tliat is being accomplished and the furrow that ia 
bnog plowed, such is the function of human intelligence. 
Yet a beneficent fluid bathes us, whence we draw the very 
force to labor and to live. From this ocean of hfe, in which 
w« are immersed, we are continually drawing something, 
ud we feel that our being, or at least the intellect that 
guides it, lias been formed therein by a kind of local con- \ 
eeDtration. Philosophy can only be an effort to dissolve 
again into the Whole. Intelligence, reabsorbed into its 
principle, may thus live back again its own genesis. But 
the enterprise cannot be achieved in one stroke; it is 
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necessarily collective and progressive, ^t consists in an 
interchange of impressions which, correcting and adding 
to each other, will end by expanding the humanity in 
us and making us even transcend it. 

But this method has against it the most inveterate 
habits of the mind. It at once suggests the idea of a 
vicious circle. In vain, we shall be told, you claim to 
go beyond intelligence; how can you do that except 
by intelligence? All that is clear in your consciousness 
ia intelligence. You are inside your own thought; you 
cannot get out of it. Say, if you Uke, that the intellect 
13 capable of progress, that it will see more and more 
clearly into a greater and greater number of things; but 
do not speak of engendering it, for it ia with your intellect 
itself that you would have to do the work. 

The objection presents itself naturally to the mind. 
But the same reasoning would prove also the impossibility 
of acquiring any new habit. It is of the essence of reason- 
ing to shut uB up in the circle of the given. But action 
breaks the circle. If we had never seen a man swim, we 
might say that swimming is an impossible thing, inasmuch 
as, to learn to swim, we must begin by holding ourselves 
up in the water and, consequently, already know how to 
swim. Reasoning, in fact, always nails us down to the 
solid ground. But if, quite simply, I throw myself into 
the water without fear, I may keep myself up well enough 
at first by merely struggling, and gradually adapt myself 
to the new environment: I shall thus have learnt to swim. 
So, in theory, there is a kind of absurdity in trying to 
know otherwise than by intelligence; but if the risk be 
frankly accepted, action will perhaps cut the knot that 
reasoning has tied and will not unloose. 

Besides, the risk will appear to grow less, the more 
our point of view is adopted. We have shown that ia- 
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teUect has detached itself from a vastly wider reality, 
bat that there has never been a clean cut between the two; 
■11 around conceptual thought there remains an indistinct 
frioge which recalls its origin. And further we compared 
tin intellect to a solid nucleus formed by means of con- 
densation. This nucleus does not differ radically from the 
fluid surrounding it. It can only be reabsorbed in it be- 
Mose it is made of the same substance. He who throws 
himself into the water, having known only the resistance 
of the solid earth, will immediately be drowned if he does 
not struggle against the fluidity of the new environment: 
he must perforce still cling to that sohdity, so to speak, 
■tuch even water presents. Only on this condition can 
W get used to the fluid's fluidity. So of our thought, 
■hen it has decided to make the leap. 

But leap it must, that is, leave its own environment. 
Btason, reasoning on its powers, will never succeed in 
dtending them, though the extension would not appear 
It aU unreasonable once it were accomplished. Thousands 
lod thousands of variations on the theme of walking 
never yield a rule for swimming: come, enter the 
', and when you know how to swim, you will under- 
how the mechanism of swimming is connected 
that of walking. Swimming is an extension of walk- 
but walking would never have pushed you on to 
So you may speculate as intelligently as you 
the mechanism of intelligence; you will never, by 
method, succeed in going beyond it, You may get 
ing more complex, but not something higher nor 
gometliing different. You must take things by storm; 
must thrust intelligence outside itself by an act of will. 
the vicious circle is only apparent. It is. on the 
; real, we think, in every other method of philoso- 
Tlua we must try to show in a few words, if only 
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I to prove that philosophy cannot and must not accept 
the relation established by pure intellectualisra between 
the theory of knowledge and the theory of the known, 
between metaphysics and science. 

At first sight, it may seem prudent to leave the consider- 
ation of facts to positive science, to let physics and chemis- 
try busy themselves with matter, the biological and psy- 
chological sciences with life. The task of the philosopher 
is then clearly de6ned. He takes facts and laws from the 
scientists' hand ; and whether he tries to go beyond them 
in order to reach their deeper causes, or whether he thinks 
it impossible to go further and even proves it by the analysis 
of scientific knowledge, in both cases he has for the facts 
and relations, handed over by science, the sort of respect 
that is due to a final verdict. To this knowledge he adds 
a critique of the faculty of knowing, and also, if he thinks 
proper, a metaphysic; but the matter of knowledge he 
regards as the affair of science and not of philosophy. 

But how does he fail to see that the real result of this 
so-called division of labor is to mix: up everything and con- 
fuse everything? The metaphysic or the critique that the 
philosopher has reserved for himself he has to receive, 
ready-made, from positive science, it being already con- 
tained in the descriptions and analyses, the whole care 
of which he left to the scientists. For not having wished 
to intervene, at the beginning, in questions of fact, he finds 
himself reduced, in questions of principle, to formulating 
purely and simply in more precise terms the unconscious 
and consequently inconsistent metaphysic and critique 
which the very attitude of science to reality marks out. 
Let us not be deceived by an apparent analogy between 
natural things and human things. Here we are not in 
the judiciary domain, where the description of fact and tha 
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judgment on the fact are two distinct things, distinct 
for the very simple reason that above the fact, and in- 
dependent of it, there is a law promulgated by a legislator. 
Here the laws are internal to the facts and relative to the 
lines that have been followed in cutting the real into 
distinct facts. We cannot describe the outward appearance 
of the object without prejudging its inner nature and its 
organization. Form is no longer entirely isolable from 
matter, and he who has begun by reserving to philos- 
ophy questions of principle, and who has thereby tried 
to put philosophy above the sciences, as a "court of cassa- 
tion" is above the courts of assizes and of appeal, will 
gradually come to make no more of philosophy than a 
registration court, charged at most with wording more 
predsely the sentences that are brought to it, pronounced 
and irrevocable. 

Positive science is, in fact, a work of pure intellect.! 
Now, whether our conception of the intellect be accepted 
or rejected, there is one point on which ever>-body will 
agree with us, and that is that the intellect is at home in 
the presence of unorganized matter. This matter it makes 
use of more and more by mechanical inventions, and 
mechanical inventions become the easier to it the more it 
thinks matter as mechanism. The intellect bears within 
itsdf, in the form of natural logic, a latent geometrism 
that is set free in the measure and proportion that the 
intellect penetrates into the inner nature of inert matter. 
Intelligence is in tune with this matter, and that is why 
the phj-sics and metaphysics of inert matter are so near 
each other. Now, when the intellect undertakes the 
study of life, it necessarily treats the living like the inert, 
applying the same forms to this new object, carrying 
over into this new field the same habits that have succeeded 
■0 well in the old; and it is right to do so, for only on such 
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inert matter. But the truth we thus arrive at becomes 
altogether relative to our faculty of action. It is no more 
than a symbolic verity. It cannot have the same value 
as the physical verity, being only an extension of physics 
to an object which we are a priori agreed to look at only 
in its external aspect. The duty of philosophy should be 
to intervene here actively, to examine the living without 
any reservation as to practical utility, by freeing itself 
from forms and habits that are strictly intellectual. 
Its own special object is to speculate, that is to say, to 
see; its attitude toward the living should not be that of 
science, which aims only at action, and which, being able 
to act only by means of inert matter, presents to itself 
the rest of reality in this single respect, What must the 
result be, if it leave biological and psychological factaJ 
to positive science alone, as it has left, and rightly \efiM 
physical facts? It will accept a priori a mechanistic"" 
conception of all nature, a conception unreflected and even 
unconscious, the outcome of the material need. It will 
a priori accept the doctrine of the simple unity of knoip^ 
ledge and of the abstract unity of nature. fl 

The moment it does so, its fate is sealed. The pMloeo^ 
pher has no longer any choice save between a metaphysical 
dogmatism and a metaphysical skepticism, both of which 
rest, at bottom, on the same postulate, and neither of which 
adds anything to positive science. He may hypostasize 
the unity of nature, or, what comes to the same thing, 
the unity of science, in a being who is nothing since he . 
does nothing, an ineffectual God who simply sums up ioM 
himself all the given; or in an eternal Matter from whosaifl 
womb have been poured out the properties of things and 
the laws of nature; or. again, in a pure Form which en- 
deavors to seize an unseizable multiphcity, and which is. 
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u we will, the fonn of nature or the form of thought. 
All these philosophies tell us, in their different languages, 
that science is right to treat the living as the inert, and that 
there ia no difference of value, no distinction to be made 
between the results which intellect arrives at in applying 
its categories, whether it rests on inert matter or attacks 
life. 

In many cases, however, we feel the frame cracking. 
But as we did not begin by distinguishing between the 
inert and the living, the one adapted in advance to the 
frame in which we insert it, the other incapable of be- 
ing held in the frame otherwise than by a convention 
which eliminates from it all that is essential, we find our- 
eelves, in the end, reduced to regarding everything the 
frame contains with equal suspicion. To a metaphysical 
<logmatism, which has erected into an absolute the factitious 
unity of science, there succeeds a skepticism or a relativism 
that universalizes and extends to all the results of science 
the artificial character of some among them. So philosophy 
swings to and fro between the doctrine that regards ab- 
solute reality as unknowable and that which, in the idea 
it pves us of this reality, says nothing more than science 
has said. For having wished to prevent all conflict be- 
tween science and philosophy, we have sacrificed philosophy 
without any appreciable gain to science. And for having 
taied to avoid the seeming vicious circle which consists 
in using the intellect to transcend the intellect, we find 
ourselves turning in a real circle, that which consists in 
laboriously rediscovering by metaphysics a unity that wc 
began by positing a priori, a unity that we admitted blindly 
and imconsciously by the very act of abandoning the whole 
of experience to science and the whole of reality to the 
pure understanding. 

Ji^ us begin, on the contrary, by tracing a line of de- 
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marcation between the inert and the living. We shaQl 
find that the inert enters naturally into the frames of the 
intellect, but that the living is adapted to these frames 
only artificially, so that we must adopt a special attitude. _ 
towards it and examine it with other eyes than those crfX 
positive science. Philosophy, then, invades the domajim 
of experience. Slie busies herself with many things which 
hitherto have not concerned her. Science, theory of know- 
ledge, and metaphysics find themselves on the same ground. 
At first there may be a certain confusion. All three may 
think they have lost something. But all three will profit 
from the meeting. 

Positive science, indeed, may pride itself on the unifonn 
value attributed to its affirmations in the whole field of 
experience. But, if they are all placed on the same foot- 
ing, they are all tainted with the same relativity. It 
is not so, if we begin by making the distinction which, 
in oiu- view, is forced upon us. The understanding is j 
at home in the domain of unorganized matter. On this 1 
matter human action is naturally exercised; and action, ' 
as we said above, cannot be set in motion in the unreal. 
Thus, of phy-sics — so long as we are considering only its 
general form and not the particular cutting out of matter 
in which it is manifested — we may say that it touches 
the absolute. On the contrary, it is by accident — chance 
or convention, as you please — that science obtains a hold 
on the living analogous to the hold it has on matter. Here 
the use of conceptual frames is no longer natural. I do not 
wish to say that it is not legitimate, in the scientific mean- 
ing of the term. If science is to extend our action on 
things, and If we can act only with inert matter for rn- 
fltrument, science can and must continue to treat the 
living as it has treated the inert. But, in doing so, it 
must be understood that the further it penetrates the 
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depths of life, the more symbolic, the more relative to 
the contingencies of action, the knowledge it supplies 
to us becomes- On this new ground philosophy ought 
then to follow science, in order to euperpose on scientific 
tnith a knowledge of another kind, which may be called 
metaphysical. Thus combined, all our knowledge, both 
Kientific and metaphysical, is heightened. In the absolute 
ire live and move and have our being. The knowledge 
we possess of it is incomplete, no doubt, but not external 
or relative. It la reality itself, in the profoundest meaning 
of the word, that we reach by the combined and pro- 
gressive development of science and of philosophy. 

Thus, in renouncing the factitious unity which the 
Dnderstanding imposes on nature from outside, we shall 
perhaps find its true, inward and living unity. For the 
effort we make to transcend the pure understanding in- 
troduces us into that more vast something out of which 
our understanding Ls cut, and from which it has detached 
itaelf. And, as matter is determined by intelligence, as 
tiiere is between thera an evident agreement, we cannot 
make the genesis of the one without making the genesis 
of the other. An identical process must have cut out 
matter and the intellect, at the same time, from a stuff 
that contained both. Into this reality we shall get back 
more and more completely, m proportion as we compel 
ouraelvee to transcend pure intelligence. 



Let us then concentrate attention on that which we 
have that is at the same time the most removed from 
externality and the least penetrated with intellectuality. 
Let ua seek, in the depths of our experience, the point 
where we feel oureelves most intimately within our own 
life. It is into pure duration that we then plunge back, 
I duiatioQ in which the past, always moving on, is swelhng 
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unceasingly with a present that is absolutely new. But. 
at the same time, we feel the spring of our will strained 
to its utmost limit. We must, by a stroog recoil of our 
personality on itself, gather up our past which is slipping 
away, in order to thrust it, compact and undivided, into a 
present which it will create by entering. Rare indeed are 
the moments when we are self-possessed to this extent: 
it is then that our actions are truly free. And even at 
these moments we do not completely possess ourselves. 
Our feeling of duration, I should say the actual coinciding 
of ourself with itself, admits of degrees. But the more 
the feeling is deep and the coincidence complete, the 
more the life in which it replaces us absorbs intellectuaUty 
by transcending it. For the natural function of the in- 
tellect is to bind lilie to lilte, and it is only facts that can 
be repeated that are entirely adaptable to intellectual 
conceptions. Now, our intellect does undoubtedly graap 
the real moments of real duration after they are past; 
we do so by reconstituting the new state of consciousness 
out of a series of views taken of it from the outside, each 
of which resembles as much as possible something already 
known; in this sense we may say that the state of con- 
sciousness containA intellectuality impUcitly. Yet the 
state of consciousness overflows the intellect; it is indeed 
incommensurable with the intellect, being itself indivisible 
and new. 

Now let us relax the strain, let us interrupt the effort 
to crowd as much as possible of the past into the present. 
If the relaxation were complete, there would no longer 
be either memory or will — which amounts to saying that, 
in fact, we never do fall into this absolute passivity, any 
more than we can make ourselves absolutely free. But, 
in the limit, we get a glimpse of an existence made of a 
present which recommeQces unceasingly — devoid of real 
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duntion, nothing but the Instantaneous which dies and 
is bora again endlessly. Is the existence of matter of 
this nature? Not altogether, for analysis resolves it into 
elementary vibrations, the shortest of which are of very 
slight duration, almost vanishing, but not nothing. It 
may be presumed, nevertheless, that physical existence 
inclines in this second direction, as psychical existence 
m the first. 

Behind "spirituality" on the one hand, and "materiality" 
with intellectuality on the other, there are then two pro- 
eases opposite in their direction, and we pass from the 
Gist to the second by way of inversion, or perhaps even by 
ample interruption, if it is true that inversion and in- 
terruption are two terms which in this case must be held 
to be synonymoiLS, as we shall show at more length later 
on. This presumption is confirmed when we consider 
things from the point of view of extension, and no longer 
from that of duration alone. 

The more we succeed in making ourselves conscious 
of our progress in pure duration, the more we feel the 
different parts of our being enter into each other, and 
our whole personality concentrate itself in a point, or 
rather a sharp edge, pressed against the future and cutting 
into it unceasingly. It is in this that life and action are 
free. But suppose we let ourselves go and, instead of 
acting, dream. At once the self is scattered; our past, 
whifrh till then was gathered together into the indivisible 
impulsion it communicated to us, is broken up into a 
thousand recollections made external to one another. 
They give up interpenetrating in the degree that they 
become fixed. Our personality thus descends in the 
direction of space. It coasts around it continually in 
sensation. We will not dwell here on a point we have 
■tudied elsewhere. Let us merely recall that extenuon 
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admits of degrees, that all sensation is extensive in a certain 
measure, and that the idea of iiueTctendetl sensations, 
artificially localized in space, is a mere view of the mind, 
suggested by an unconscious metaphysic much more 
than by psycholo^cal observation. 

No doubt we make only the first steps in the direction 
of the extended, even when we let ourselves go as much 
as we can. But suppose for a moment that matter con- 
sists in this very movement pushed further, and that 
physics is simply psychics inverted. We shall now under- 
stand why the mind feels at its ea.se, moves about naturally 
in space, when matter suggests the more distinct idea of it. 
This space it already possessed as an implicit idea in its 
own eventual detension, that is to say, of its own possible 
extension. The mind finds space in things, but could have 
got it without them if it had had imagination strong enough 
to push the inversion of its own natural movement to 
the end. On the other hand, we are able to explain how 
matter accentuates still more its materiahty, when viewed 
by the mind. Matter, at first, aided mind to run down its 
own incline; it gave the impulsion. But, the impulsion 
once received, mind continues its course. The idea that 
it forms of pure space is only the schema of the limit at 
which this movement would end. Once in possession of 
the form of space, mind uses it like a net with meshes 
that can be made and unmade at will, which, thrown 
over matter, divides it as the needs of our action demand. 
Thus, the space of our geometry and the spatiality of things 
are mutually engendered by the reciprocal action and 
reaction of two terms which are essentially the same, but 
which move each in the direction inverse of the other. 
Neither is space so foreign to our nature as we imagine, 
nor is matter as completely extended in space as our 
senses and intellect represent it. 
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We hsve treated of the firet point elsewhere. As to 
the second, we will limit ourselves to pointing out that 
pofect spatiality would consist in a perfect externality 
of parts in their relation to one another, that is to say, 
in a complete reciprocal independence. Now, there is no 
nuUerial point that does not act on every other material 
point. When we observe that a thing really is there where 
h acts, we shall be led to say (as Faraday was) that all 
the atoms interpenetrate and that each of them fills the 
irarld. On such a hypothesis, the atom or, more generally, 
the material point, becomes simply a view of the mind, 
a view which we come to take when we continue far enough 
the work {wholly relative to our faculty of acting) by 
wfaicfa we subdivide matter into bodies. Yet it is undeniable 
that matter lends itself to this subdivision, and that, in 
BUppoeing it breakable into parts external to one another, 
we are constructing a science sufficiently representative 
of the real. It is undeniable that if there be no entirely 
isolsted system, yet science finds means of cutting up the 
tmiveise into systems relatively independent of each other, 
and commits no appreciable error in doing so. What else 
can this mean but that matter extends itself in space with- 
out b«ng absolutely extended therein, and that in regarding 
matter as decomposable into isolated systems, in attribut- 
ing to it quite distinct elements which change in relation to 
each other without changing in themselves (which are 
"displaced," shall we say, without being "altered"), in 
short, in conferring on matter the properties of pure 
space, we are transporting ourselves to the terminal point 
of the movement of which matter simply indicates the 
direction? 

Wliat the Transcendental Aesthetic of Kant appeara 

' P»ndAy, A Speculation eonceming Electric Canductimt (PhilotopKir 
ett iiagatutt, 3d. Mries, voL xxiv.). 
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to have established once for all is that extension is 
a material attribute of the same kind as others. We 
cannot reason indefinitely on the notions of heat, color, 
or weight: in order to know the modalities of weight ta 
of heat, we must have recourse to experience. Not 
of the notion of space. Supposing even that it is ^^ 
empirically by sight and touch (and Kant has not questioned' 
the fact) there is this about it that is remarkable that our 
mind, speculating on it with its own powers alone, cuta 
out in it, a priori, figures whose properti^ we detennine 
a priori: experience, with which we have not kept in touch, -, 
yet follows us through the infinite comphcations of our >= 
reasonings and invariably justifies them. That is the fact. ^ 
Kant has set it in clear light. But the explanation of the : 
fact, we believe, must be sought in a different direction ', 
to that which Kant followed. 

Intelligence, as Kant represents it to us, is bathed ' 
in an atmosphere of spatiahty to which it is as inseparably 
united as the living body to the air it breathes. Our 
perceptions reach us only after having passed through 
this atmosphere. They have been impregnated in ad- 
vance by our geometry, so that our faculty of thinking only 
finds again in matter the mathematical properties which 
our faculty of perceiving has already deposed there. We 
are assured, therefore, of seeing matter yield itself with 
docility to our reasonings; but this matter, in all that it has 
that is intelligible, is our own work; of the reahty "in 
itself" we know nothing and never shall know anything, 
since we only get its refraction through the forms of our 
faculty of perceiving. So that if we claim to a£Eirm some- 
thing of it, at once there rises the contrary affirmation, 
equally demonstrable, equally plausible. The ideality 
of space is proved directly by the analysis of knowledge 
indirectly by the antinomies to which the opposite theory 
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leads. Such is the governing idea of the Kantian criticism. 
It has inspired Kant with a peremptory refutation of 
"empiricist" theories of knowledge. It is, in our opinion, 
definitive in what it denies. But, in what it afRrms, does 
it give us the solution of the problem? 

With Kant, space is given as a ready-made form of 
otu- perceptive faculty — a veritable deus ex Ttiachina, of 
which we see neither how it arises, nor why it is what 
it is rather than anything else. "Things-in-theraselves" 
are also given, of which he claims that we can know noth- 
ing: by what right, then, can he affirm their existence, 
even as "problematic"? If the unknowable reality pro- 
jects into our perceptive faculty a "sensuous manifold" 
capable of fitting into it exactly, is it not, by that very 
hct, in part known? And when we examine this exact 
fitting, shall we not be led, in one point at least, to suppose 
a pre-«stablished harmony between things and our mind — 
an idle hypothesis, which Kant was right in wishing to 
amnd? At bottom, it is for not having distinguished 
degrees in spatiatlty that he has had to take space ready- 
made as given — whence the question how the "seasuous 
manifold" is adapted to it. It is for the same reason 
that he has supposed matter wholly developed into parts 
absolutely external to one another; — whence antinomies, 
of which we may plainly see that the thesis and antithesis 
suppose the perfect coincidence of matter with geometrical 
rpace, but which vanish the moment we cease to extend 
to matter what is true only of pure space. Whence, 
finally, the conclusion that there are three alternatives, 
and three only, among which to choose a theory of know- 
ledge: either the mind is determined by things, or things 

k determined by the mind, or between mind and things 
nust suppose a mysterious agreement. 
tut the truth is that there is a fourth, which does Dot 
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seem to have occurred to Kant — in the first place because 
he did not think that the mind overflowed the intellect, 
and in the second place (and this is at bottom thesame thing) 
because he did not attribute to duration an absolute exist- 
ence, having put time, a priori, on the same plane as space. 
This alternative consists, first of all, in regarding the intel- 
lect as a special function of the mind, essentially turned 
toward inert matter; then in saying that neither does mat- 
ter determine the form of the intellect, nor does the in- 
tellect impose its form on matter, nor have matter and 
intellect been regulated in regard to one another by we 
know not what pre-established harmony, but that intellect 
and matter have progressively adapted themselves one to 
the other in order to attain at last a common form. Thit 
adaptation has, moreover, been brought about quite naturally, 
because it is the same inversion of the same movement which 
creates ai once the intellectuality of mind and the materialUy 
of things. 

From this point of view the knowledge of matter that 
our perception on one hand and science on the other 
^ve to us appears, no doubt, as approximative, but not as 
relative. Our perception, whose r61e it is to hold up h 
light to our actions, works a dividing up of matter that is 
always too sharply defined, always subordinated to practi- 
cal needs, consequently always requiring revision. Our 
science, which aspires to the mathematical form, ovei^ 
accentuates the spatiality of matter; its formulae are, 
in general, too precise, and ever need remaking. For a 
scientific theory to be final, the mind would have to em- 
brace the totality of things in block and place each thing 
in its exact relation to every other thing; but in reality 
we are obhged to consider problems one by one, in terms 
which are, for that very reason, provisional, so that the 
solution of each problem will have to be corrected inde&- 
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nitely by the solution that will be given to the problems 
that will follow: thus, science as a whole is relative to 
the particular order in which 'the problems happen to have 
been put. It is in this meaning, and to this degree, that 
science must be regarded as conventional. But it is a 
coaventionality of fact so to speak, and not of right. 
In principle, positive science bears on reality itself, pro- 
vided it does not overstep the limits of its own domain, 
which is inert matter. 

Scientific knowledge, thus regarded, rises to a higher 
plane. In return, the theory of knowledge becomes 
aa infinitely difhcuit enterprise, and which passes the 
powere of the intellect alone. It is not enough to deter- 
mine, by careful analysis, the categories of thought; 
ire must engender them. As regards space, we must, 
l^ an effort of mind sui generis, follow the progression 
or rather the regression of the extra-spatial degrading 
itself into spatiality. When we make ourselves self- 
conscious in the highest possible degree and then let our- 
selves fall back little by httle, we get the feeling of ex- 
tension: we have an extension of the self into recollections 
that are fixed and external to one another, in place of the 
leo^oD it possessed as an indivisible active will. But 
thie is only a beginning. Our consciousness, sketching 
the movement, shows us its direction and reveals to us 
the possibility of continuing it to the end; but conscious- 
ness itself does not go so far. Now, on the other hand, 
if we consider matter, which seems to us at first coincident 
space, we find that the more our attention is fixed 
it, the more the parts which we said were laid side by 
enter into each other, each of them imdergoing the 
in of the whole, which is consequently somehow present 
it. Thus, although matter stretches itself out in the 
of space, it does not completely attwn it; whence 
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we may conclude that it only carries very much further 
the movement that conaciousnesa is able to sketch within 
us in its nascent state. We hold, therefore, the two ends 
of the chain, though we do not succeed in seizing the inter- 
mediate links. Will they always escape ua? We must 
remember that philosophy, as we define it, has not yet be- 
come completely conscious of itself. Physics understands 
its role when it pushes matter in the direction of spatiabty; 
but has metaphysics understood its role when it has simply 
trodden in the steps of physics, in the chimerical hope of 
going further in the same direction? Should not its own 
task be, on the contrary, to remount the incline that 
physics descends, to bring back matter to its origins, and 
to build up progressively a cosmology which would be, 
j^ so to apeak, a reversed psychology? All that which seeir- 
positive to the physicist and to the geometrician woul 
become, from this new point of view, an interruption ( 
inversion of the true positivity, which would have to t 
defined in psychological terms. 



When we consider the admirable order of mathematics, 
the perfect agreement of the objects it deals with, the 
immanent logic in numbers and figures, our certainty 
of always getting the same conclusion, however diveisc|j 
and complex our reasonings on the same subject, va 
hesitate to see in properti&s apparently so positive a system<| 
of negations, the absence rather than the presence of a true 
reality. But we must not forget that our intellect, which 
finds this order and wonders at it, is directed in the same 
fine of movement that leads to the materiahty and spatial- 
ity of its object. The more complexity the intellect puta 
into its object by analyzing it, the more complex ia the order 
it finds there. And this order and this complexity necee- 
aarily appear to the intellect as a positive reoUty, anca 



leality and intellectuality are turned in the same direction. 
When a poet reads me his verses, I can interest myself 
enough in him to enter into his thought, put myself into 
his feelings, hve over again the simple state he has broken 
into phrases and words. I sympathize then with his 
insfNTatioD, I follow it with a continuous movement which 
is, like the inspiration itself, an undivided act. Now, I 
need only relax my attention, let go the tension that there 
is in me, for the sounds, hitherto swallowed up in the sense, 
to appear to me distinctly, one by one, in their materiality. 
For this I have not to do anything ; it is enough to withdraw 
something. In proportion as I let myself go, the successive 
sounds will become the more individualized ; as the phrasea 
were broken into words, so the words will scan in syllables 
which I shall perceive one after another. Let me go 
farther still in the direction of dream: the letters them- 
edves will become loose and will be seen to dance along, 
haod in hand, on some fantastic sheet of paper. I shall 
then admire the precision of the interweavings, the mar- 
velous order of the procession, the exact insertion of the 
letters into the syllables, of the syllables into the words and 
of the words into the sentences. The farther I pursue 
this quite negative direction of relaxation, the more ex- 
tension and complexity I shall create; and the more the 
complexity in its turn increases, the more admirable will 
seem to be the order which continues to reign, undisturbed, 
among the elements. Yet this complexity and extension 
represent nothing positive; they express a deficiency of 
will. And, on the other hand, the order must grow with 
the complexity, since it is only an aspect of it. The more 
we perceive, symbolically, parts in an indivisible whole, 
the more the number of the relations that the parts have 
between themselves necessarily increases, since the same 
undividedness of the real whole continues to hover over 
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the growing multiplicity of the ssonboUe elements into 
which the scattering of the attention has decomposed 
it. A comparison of this kind will enable us to understand, 
in some measure, how the same suppression of positive 
reality, the same inversion of a certain original movement. 
can create at once extension in space and the admirable 
order which mathematics finds there. There is, of cour.-!c, 
this difference between the two cases, that words and letters 
have been invented by a positive effort of humanity, while 
Bpace arises automatically, as the remainder of a sub- 
traction arises once the two numbers are posited.' But, 
in the one case as in (he other, the infinite complexity 
of the parts and their perfect coordination among tJiem- 
selves are created at one and the same time by an inversion 
which is, at bottom, an interruption, that is to say, a 
diminution of positive reality. 



All the operations of our intellect tend to geometry, 
as to the (foal where they find their perfect fulfilment, 

1 Our comparieon doea no more th&n develop the content of the tertn 
}jSfoi, as Plotinua uriderstonda it. For while the )£joi of this pht- 
loaopher is a generating and informing power, an aspect or a fragment 
of the '^i^X^- o^ t^ other band Plotiniui sometimes speaks of it a^ of a 
(Jucourae. More generally, the relation that we establish in the present 
chapter between "entenaion" and "delenEion" resembles in some 
aspects that which Plotinus supposes (some developments of which 
must have inspired M. Ravajsaon) when he makes exleosion not indeed 
an inversion of original Being, but an enfeeblement of its essenc*. one 
of the last stages of the procession, (see in particular, £nn. IV. iiLO-ll, 
and IIT. vi. 17-18). Yet ancient philosophy did not see wnai eon- 
sequences would result from this for mathematics, for Plotinus, like 
PlatJi. erected mathematical essences into absolute realities. Above 
all, it suffered itself to be deceived by the purely superficial analogy 
of duration with extension. It tntated the one as it treated the other, 
i^arding change as a degradation of immutability, the sensible as a 
fall from the intelliKible. Whence, as we shall show in the next chapter, 
a philosophy which fails to recognize the real function and aoope of the 



THE GEOMETRICAL ORDER 

But, as geometry is necessarily prior to them (since these 
operations have not as their end to construct space and 
cannot do otherwise than take it as given) it is evident 
that it is a latent geometry, immanent in our idea of space, 
whkh is the main spring of our intellect and the cause of its 
worldng. We shall be convinced of this if we consider 
the two essential functions of intellect, the faculty of de- 
duction and that of induction. 

Let us be^ with deduction. The same movement 
by which I trace a figure in space engenders its properties: 
they are visible and tangible in the movement itself; I 
feel, I see in space the relation of the definition to its 
consequences, of the premisses to the conclusion. All 
the other concepts of which experience suggests the idea 
to me are only in part constructible a priori; the definition 
of them is therefore imperfect, and the deductions into 
which these concepts enter, however closely the conclusion 
b linked to the premisses, participate in this imperfection. 
But when I trace roughly in the sand the baae of a tri- 
an^e, as I begin to form the two angles at the base, I 
know positively, and understand absolutely, that if these 
two angles are equal the sides will be equal also, the figure 
being then able to be turned over on itself without there 
being any change whatever. I know it before I have 
leamt geometry. Thus, prior to the science of geometry, 
thoe is a natural geometry whose clearness and evidence 
surpass the clearness and evidence of other deductions. 
Now, these other deductions bear on qualities, and not on 
magnitudes purely. They are, then, likely to have been 
formed on the model of the first, and to borrow their force 
from the fact that, behind quality, we see magnitude 
vaguely showing through. We may notice, as a fact, 
Uuit questions of situation and of magnitude are the first 
thai present themselves to our activity, those which in- 
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telligence externalized in action resolves even before 
reflective intelligence has appeared. The savage under- 
stands better than the civilized man how to judge distances, 
to determine a direction, to retrace by memory the ofteD 
complicated plan of the road he has traveled, and so to 
return in a straight Hne to his starting-point,' If the 
animal does not deduce explicitly, if he does not form 
exphcit concepts, neither does he form the idea of a homo- 
geneoua space. You cannot present this space to your- 
self without introducing, in the same act, a virtual geometry 
which will, of itself, degrade itself into logic. All the re- 
pugnance that philosophers manifest towards this manner 
of regarding things comes from this, that the logical work 
of the intellect represents to their eyes a positive spiritual 
effort. But, if we understand by spirituality a progress 
to ever new creations, to conclusions incommensurable 
with the premisses and indeterminable by relation to them, 
we must say of an idea that moves among relations of 
necessary determination, through premisses which contain 
their conclusion in advance, that it follows the inverse 
direction, that of materiality, \\Tiat appears, from the 
point of view of the intellect, as an effort, is in itself a 
letting go. And while, from the point of view of the 
intellect, there is a petitto prindpii in making geometry 
arise automatically from space, and logic from geometry — 
on the contrary, if space is the ultimate goal of the mind's 
movement of deiension, space cannot be given without 
positing also logic and geometry, which are along the course 
of the movement of which pure spatial intuition is the goal. 
It has not been enough noticed how feeble is the reach 
of deduction in the psycbolo^cal and moral sciences. 
From a proposition verified by facts, verifiable consequences 
con here be drawn only up to a certain point, only in a 
'Bulian, The Brain at an Organ oj (Ae iiivd, pp. 214- 1ft. 



GEOMETRY AND DEDUCTION 

eertaii] measure. Very soon appeal has to be made to 
common sense, that is to say, to the continuous experience 
of the real, in order to inflect the cousequences deduced 
and bend them along the sinuosities of hfe. Deduction 
succeeds in things moral only metaphorically, so to speak, 
and just in the measure in which the moral is transposable 
into the physical, I should say translatable into spatial 
symbols. The metaphor never goes very far, any more 
than a curve can long be confused with its tangent. Must 
we not be struck by this feeblen^a of deduction as some- 
thing very strange and even paradoxical? Here is a pure 
operation of the mind, accomplished solely by the power 
of the mind. It seems that, if anywhere it should feel 
at home and evolve at ease, it would be among the things 
of the mind, in the domain of the mind. Not at all; 
it is there that it is immediately at the end of its tether. 
On the contrary, in geometry, in astronomy, in physics, 
where we have to do with things external to us, deduction 
is all-powerful ! Observation and experience are un- 
doubtedly necessary in these sciences to arrive at the 
principle, that is, to discover the aspect under which 
things must be regarded; but, strictly speaking, we might, 
by good luck, have hit upon it at once; and, as soon as we 
possess this principle, we may draw from it, at any length, 
consequences which experience will always verify. Must 
we not conclude, therefore, that deduction is an operation 
governed by the properties of matter, molded on the 
mobile articulations of matter, implicitly given, in fact, 
with the space that underlies matter? As long as it turns 
upon space or spatialized time, it has only to let itself 
go. It 13 duraiwn that puts spokes in its wheels. 

Deduction, then, does not work unless there be spatial I ^ 
intuittoQ behind it. But we may say the same of induction. ' 
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* It is not necessary indeed to think geometrically, nor even 
to think at all, in order to expect from the same conditions 
a repetition of the same fact. The consciousness of the 
animal abeady does this work, and indeed, independently 
of all consciousness, the living body itself is so constructed 
that it can extract from the successive situations in which 
it finds itself the similarities which interest it, and ao 
respond to the stimuli by appropriate reactions. But 
it is a far cry from a mechanical expectation and reaction 
of the body, to induction properly so called, which is 
an intellectual operation. Induction rests on the behef 
that there are causes and effects, and that the same effects 
follow the same causes. Now, if we examine this double 
belief, this is what we find. It implies, in the first place, 
that reaUty is decomposable into groups, which can be 
practically regarded as isolated and independent. If I 
boil water in a kettle on a stove, the operation and the 
objects that support it are, in reaUty, bound up with a 
multitude of other objects and a multitude of other oper- 
ations; in the end, I should find that our entire solar 
eyatem is concerned in what is being done at this particular 
point of space. But, in a certain measure, and for the 
special end I am pursuing, I may admit that things happen 
as if the group yxUer-kettle-stove were an independent 
microcosm. That is my first affirmation. Now, when I 
Bay that this microcosm will always behave in the same 
way, that the heat will necessarily, at the end of a certain 
time, cause the boiling of the water, I admit that it is 
sufficient that a certain number of elements of the system 
be given in opder that the system should be complete; 
it completes itself automatically, I am not free to complete 
it in thought as I please. The stove, the kettle and the 
water being given, with a certain interval of duration, 
it seems to me that the boiling, which experience showed 
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me ycsierday to be the only thing wanting to complete 
the system, will complete it to-morrow, no matter when 
lo-morrow may be. What is there at the base of tins 
belier? Notice that the belief is more or less assured, 
ftccording as the case may be, but that it is forced upon tho 
mind as an absolute necessity when the microcosm con- 
sidered contains only magnitudes. If two numbers be 
^ven, I am not free to choose their difference. If two 
^des of a triangle and the contained angle are given, the 
third side arises of itself and the triangle completes itself 
tutonmticaily. I can, it matters not where and it matters 
not when, trace the same two sides containing the same 
an^e: it is evident that the new triangles so formed can be 
saperpoaed on the first, and that consequently the same 
third ade will come to complete the system. Now, if 
my certitude is perfect in the case in which I reason on 
pare space determinations, must I not suppose that, in 
the other cases, the certitude is greater the nearer it ap- 
proaches this extreme case? Indeed, may it not be 
the limiting case which is seen through all the others 
and which colors them, accordingly as they are more or 
leas transparent, with a more or less pronounced tinge 
of geometrical necessity?' In fact, when I say that 
the water on the fire will boil to-day as it did yesterday, 
and that this is an atwolute necessity, I feel vaguely that 
my imagination is placing the stove of yesterday on that 
of ttMlay, kettle on kettle, water on water, duration on 
duration, and it seems then that the rest must coincide 
alao, for the same reason that, when two triangles are 
eoperposed and two of their sides coincide, their third 
Eides coincide also. But my imagination acts thus only 
because it shuts its eyes to two essential points. For the 

 We have dwelt on this point in a fonner work. See the Esiaitur lea 
dttntm tmnUdiaUs de la eonscienet, Paris, 1S89, pp. 155-160. 
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system of to-day actually to be superimposed on that of 
yesterday, the latter must have waited for the former, 
time must have halted, and everything become simultane- 
ous: that happens in geometrj', but in geometry alone. 
Induction therefore implies first that, in the world of the 
physicist as in that of the geometrician, time doca not 
count. But it imphes also that qualities can be supcr[x>sed 
on each other bke magnitudes. If, in imagination, I 
place the stove and fire of to-day on that of yesteiday, I 
find indeed that the form has remained the same; it suffices, 
for that, that the surfaces and edges coincide; but what 
is the coincidence of two qualities, and how can they be 
superposed one on another in order to ensure that they 
are identical? Yet I extend to the second order of reality 
all that applies to the first. The physicist legitimates 
this operation later on by reducing, as far as possible, J 
differences of quality to differences of magnitude; biit,.1 
prior to all science, I incline to liken qualities to quantities, I 
as if I perceived behind the qualities, as through a trans- 
parency, a geometrical mechanism,' The more complete 
this transparency, the more it seems to me that in the same 
conditions there must be a repetition of the same fact. 
Our inductions are certain, to our eyes, in the exact degree 
in which we make the qualitative differences melt iuto 
the homogeneity of the space which subtends them, 
so that geometry is the ideal limit of our inductions as 
well as of our deductions. The movement at the end of 
which is spatiality lays down along its course the faculty 
of induction as well as that of deduction, in fact, intel- 
lectuality entire. 



It creates them in the mind. But it creates also, iaj 
things, the "order" which our induction, aided by i 
'Op. eU. chspa. i. and u. poHtm. 
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duction, finds there. This order, on which our action 
leuia and in which our intellect recognizes itself, seems to 
DB marvelous. Not only do the same general causes al- 
ways produce the same general effects, but beneath the 
lislble causes and effects our science discovers an infinity 
of in&aitcsimal changes which work more and more exactly 
into one another, the further we push the analysis: so 
much so that, at the end of this analysis, matter becomes, 
it seems to us, geometry itself. Certainly, the intellect 
is rig^t in admiring here the growing order in the growing 
complexity; both the one and the other must have a 
positive reality for it, since it looks upon itself as positive. 
But things change their aspect when we consider the whole 
of reality as an undivided advance forward to successive 
creations. It seems to us, then, that the complexity of 
the material elements and the mathematical order that 
binds them together must arise automatically when within 
the whole a partial interruption or inversion is produced. 
Moreover, as the intellect itself is cut out of mind by a 
process of the same kind, it is attuned to this order and 
complexity, and admires them because it recognizes 
itaelf in them. But what is admirable in itself, what really 
desnres to provoke wonder, is the ever-renewed creation 
which reality, whole and undivided, accomplishes in ad- 
TKDcing; for no complication of the mathematical order 
with itself, however elaborate we may suppose it, can in- 
troduce an atom of novelty into the world, whereas this 
power of creation once given (and it exists, for we are 
conscious of it in ourselves, at least when we act freely) 
has only to be diverted from itself to relax its tension, only 
to relax its tension to extend, only to extend for the mathe- 
matical order of the elements so distinguished and the in- 
flexible detenninism connecting them to manifest the inter- 
xoptioD of the creative act: in fact, iuQexible determinism 
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and msthem&tical order are one with this very interruption. 

It is this merely negative tendency that the particular 
laws of the physical world express. None of them, taken 
separately, has objective reality; each is the work of an 
investigator who has regarded things from a certain bias, 
isolated certain variables, applied certain conventional 
units of measurement. And yet there is an order ap- 
proximately mathematical immanent in matter, an ob- 
jective order, which our science approaches in proportion 
to its progress. For if matter is a relaxation of the in- 
extensive into the extensive and, thereby, of hberty into 
necessity, it does not indeed wholly coincide with pure 
homogeneous space, yet is constituted by the movement 
which leads to space, and is therefore on the way to ge- 
ometry. It is true that laws of mathematical form will 
never apply to it completely. For that, it would have to b 
pure space and step out of duration. 

We cannot insist too strongly that there is somethi 
artificial in the mathematical form of a physical \a,vrM 
and consequently in our scientific knowledge of things.™ 
Our standards of measurement are conventional, and, 
80 to say, foreign to the intentions of nature: can we 
suppose that nature has related all the modalities of heat 
to the expansion of the same mass of mercury, or to the 
change of pressure of the same mass of air kept at a 
constant volume? But we may go further. In a general 
way, measuring is a wholly human operation, which 
implies that we really or ideally superpose two objects 
one on another a certain number of times. Nature did 
not dream of this superposition. It does not measure, 
nor does it count. Yet physics counts, measures, re- 
lates "quantitative" variations to one another to obtain 
laws, and it succeeds. Its success woidd be inexplicable, 

 Cf. eapecially the profound studies of M. Ed. Le Hoy m the Rewm 
d« mtUtph. a dt mamie. 
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if the movement which constitutes materiality were not 
the same movement which, prolonged by us to its end, 
that is to eay, to homogeneous space, results in making 
us count, measure, follow in their respective variations terms 
that are functions one of another. To effect this prolong- 
ation of the movement, our intellect has only to let itself 
go, for it runs naturally to space and mathematics, in- 
tellectuality and materiality being of the same nature and 
having been produced in the same way. 

If the mathematical order were a positive thing, if 
there were, immanent in matter, laws comparable to 
those of our codes, the success of our science would have 
in it something of the miraculous. What chances should 
we have indeed of finding the standard of nature and of 
bolating exactly, in order to determine their reciprocal 
relations, the very variables which nature has chosen? 
But the success of a science of mathematical fonn would 
be no less incomprehensible, if matter did not already 
possess everything necessary to adapt itself to our formulae. 
One hypothesis only, therefore, remains plausible, namely, 
that the mathematical order is nothing positive, that it 
b the form toward which a certain iTiterrupHon tends of 
itself, and that materiahty consists precisely in an inter- v 
niption of this kind. We shall understand then why our 
science is contingent, relative to the variables it has chosen, 
relative to the order in which it has successively put the 
problems, and why nevertheless it succeeds. It might 
have been, as a whole, altogether different, and yet have 
tuoceeded. This is so, just because there is no definite 
system of mathematical laws, at the base of nature, and 
because mathematics in general represents simply the side to 
which matter inclines. Put one of those httle cork dolls 
with leaden feet in any posture, lay it on its back, turn 
H up on its head, throw it into the air: it will always 
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stand itself up again, automatically- So likewise with 
matter: we can take it by any end and iiandle it in any 
way, it will always fall back into some one of our mathe- 
matical formulae, because it is weighted with geometry. 



But the philosopher will perhaps refuse to found a 
theory of knowledge on such considerations. They will 
be repugnant to him, becaase the mathematical order, 
being order, will appear to him to contain something 
positive. It is in vain that we assert that this order 
produces itself automatically by the interruption of the 
inverse order, that it is this very interruption. The idea 
persists, none the less, that there might be no order at all, 
and that the mathematical order of things, being a con- 
quest over disorder, possesses a positive reality. In 
examining this point, we shall see what a prominent 
part the idea of disorder plays in problems relative to 
the theory of knowledge. It does not appear explicitly, 
and that is why it escapes our attention. It is, however, 
with the criticism of this idea that a theory of knowledge 
ought to begin, for if the great problem is to know why and 
how reality submits itself to an order, it b because the 
absence of every kind of order appears possible or con- 
ceivable. It is this absence of order that realists and 
idealists alike believe they are thinking of— the realist 
when he speaks of the regularity that "objective" laws 
actually impose on a virtual disorder of nature, the idealist 
when he supposes a "sensuous manifold" which is co- 
ordinated (and consequently itself without order) under 
the organizing influence of our understanding. The idea 
of disorder, in the sense of atsen« of order, is then what 
must be analysted first. Philosophy borrows it from daily 
life. And it is unquestionable that, when ordinarily we speak 
of disorder, we are thinking of something. But of whatf 
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It will be seen in the next chapter how hard it is to 
determine the content of a negative idea, and what illu- 
sions one is liable to, what hopeless difficulties philosophy 
falls into, for not having undertaken this task- Diffi- 
culties and illusions are generally due to this, that we- 
Kcept as final a manner of expression essentially pro- 
visional. They are due to our bringing into the domain 
of speculation a procedure made for practice. If I chotse 
a volume in my library at random, I may put it back on 
the shelf after glancing at it and say, "This is not verse." 
Js this what I have really seen in turning over the leavea 
of the book? Obviously not. I have not seen, I never 
AiM see, an absence of verse. I have seen prose. But 
as it is poetry I want, I express what I find as a function 
of what I am looking for, and instead of saying, "This is 
prose," I say, "This is not verse." In the same way, if 
the fancy takes me to read prose, and I happen on a 
volume of verse, I shall say, "This is not prose," thus ex- 
pressing the data of my perception, which shows me verse, 
in the language of my expectation and attention, which 
tie fixed on the idea of prose and will hear of nothing ebe. 
Now, if Mons. Jourdain heard me, he would infer, no 
doubt, from my two exclamations that prose and poetry 
arc two forms of language reserved for books, and that these 
learned forms have come and overlaid a language which 
was neither prose nor verse. Speaking of this thing 
which is neither verse nor prose, he would suppose, more- 
over, that he was thinking of it; it would be only a pseudo- 
idea, however. Let us go further still; the pseudo- 
idea would create a pseudo-problem, if M. Jourdain were 
to ask his professor of philosophy how the prose form and 
the poetry form have been superadded to that which 
poesessed neither the one nor the other, and if he wished 
Uie professor to construct a theory of the imposition of 
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these two forms upon this formless matter. His queetioD 
would be absurd, and the absurdity would lie in this, that 
he was hypostasizing as the substratum of prose and poetry 
the simultaneous negation of both, forgetting that the 
negation of the one consists in the affirmation of the other. 

Now, suppose that there are two species of order, and 
that these two orders are two contraries within one and 
the same genus. Suppose also that the idea of disorder 
anses in our mind whenever, seeking one of the two kinds 
of order, we find the other. The idea of disorder would 
then have a clear meaning in the current practice of life: 
it would objectify, for the convenience of language, the 
disappointment of a mind that finds before it an order 
different from what it wants, an order with which it is not 
concerned at the moment, and which, in this sense, does 
not exist for it. But the idea would not admit a theoreti- 
cal use. So if we claim, notwithstanding, to introduce , 
it into philosophy, we shall inevitably lose sight of ita 
true meaning. It denotes the absence of a certain order, 
but to the profit of another (with which we are not con- 
cerned); only, as it applies to each of the two in turn, 
and as it even goes and comes continually between the 
two, we take it on the way, or rather on the wing, like a 
shuttlecock between two battledores, and treat it as if it 
represented, not the absence of the one or other order as 
the case may be, but the absence of both together — a thing 
that is neither perceived nor conceived, a simple verbal 
entity. So there arises the problem how order is imposed 
on disorder, form on matter. In analyzing the idea of 
disorder thus subtilized, we shall see that it represents 
nothing at all, and at the same time the problems that have 
been raised around it will vanish. 

It is true that we must begin by distinguishing, and 
even by opposing one to the other, two kinds of ordw 
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which we generally confuse. As this confusioa has created 
the principal difficulties of the problem of knowledge, 
it will not be useless to dwell once more on the marks by 
which the two orders are distinguished. 

In a general way, reality is ordered exactly to the t^ 
degree in which it satisfies our thought. Order is there- 
fore a certain agreement between subject and object. 
It is the mind finding itself again in things. But the 
mind, we said, can go in two opposite ways. Sometimes 
it follows its natural direction: there is then progress in 
the form of tension, continuous creation, free activity. 
Sometimes it inverts it, and this inversion, pushed to 
the end, leads to extension, to the necessary reciprocal 
detennination of elements externalized each by relation 
to the others, in short, to geometrical mechanism. Now, 
whether experience seems to us to adopt the first direction 
or whether it is drawn in the direction of the second, in 
both cases we say there is order, for in the two processes 
the mind finds itself again. The confusion between them 
is therefore natural. To escape it, different names would 
have to be given to the two kinds of order, and that is not 
easy, because of the variety and variability of the forma 
they take. The order of the second kind may be defined 
■s geometry, which is its extreme Umit; more generally, 
il is that kind of order that is concerned whenever a relation 
of necessary determination is found between causes and 
effects. It evokes ideas of inertia, of passivity, of automa- 
tism. As to the first kind of order, it oscillates no doubt 
around finality; and yet we cannot define it as finality, 
for it is sometimes above, sometimes below. In its highest 
tonus, it is more than finality, for of a free action or a work 
of art we may say that they show a perfect order, and yet 
they can only be expressed in terms of ideas approximately, 
lad after the event. Life in its entirety, regarded as a 
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creative evolution, is something analogous; it transcenda 
finality, if we undei"stanil by finality the reaHzation of an 
idea conceived or conceivable in advance. The category 
of finality is therefore too narrow for life in its entirety. 
It is, on the other hand, often too wide for a particular 
manifestation of life taken separately. Be that bs it 
may, it is with the vilal that we have here to do, and the 
whole present study strives to prove that the vital ia 
in the direction of the voluntary. We may say then 
that this first kind of order is that of the vilal or of the 
willed, in opposition to the second, which is that of the 
inert and the automatic. Common sense instinctively 
distinguishes between the two kinds of order, at least 
in the extreme cases; instinctively, also, it brings them 
together. We say of astronomical phenomena that 
they manifest an admirable order, meaning by this that 
they can be foreseen mathematically. And we find aa 
order no less admirable in a symphony of Beethoven, 
which is genius, originality, and therefore unforeseeability 
itself. 

But it is exceptional for order of the first kind to take 
so distinct a form. Ordinarily, it jjresents features that 
we have every interest in confusing with those of the 
opposite order. It is quite certain, for instance, that 
if we could view the evolution of life in its entirety, the 
spontaneity of its movement and the unforeseeabiUty 
of its procedures would thrust themselves on our at- 
tention. But what we meet in our daily experience is a 
certain determinate Uving being, certain special mant- 
festations of life, which repeat, almost, forms and facta 
already known; indeed, the similarity of structm^ that we 
find everywhere between what generates and what » 
generated — a similarity that enables us to include any 
number of living individuals in the same group — is to our. 
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eyes the very type of the generic: the inorganic genera 
seem to us to take living genera as models. Thus the 
lital order, such as it is offered to us piecemeal in experi- 
ence, presents the same character and performs the same 
function as the physical order: both cause experience to 
repeat itself, both enable our mind to generalize. In reality, 
this character has entirely different origins in the two 
cases, and even opposite meanings. In the second case, 
ibe type of this character, its ideal limit, as also its founda^ 
lion, is the geometrical necessity in virtue of which the 
same components give the same resultant. In the first 
case, this character involves, on the contrary, the interven- 
tioo of something which manages to obtain the same 
total effect although the infinitely complex elementary 
CMlses may be quite different. We insisted on this last 
point in our first chapter, when we showed how identical 
Btnictures are to be met with on independent lines of evo- 
lution. But. without looking so far, we may presume 
that the reproduction only of the type of the ancestor 
by his descendants is an entirely different thing from the 
rq>etition of the same composition of forces which yields 
an identical resultant. When we think of the infinity 
of infinitesimal elements and of infinitesimal causes that 
eoncur in the genesis of a living being, when we reflect 
that the absence or the deviation of one of them would 
spoil everj-thing, the first impulse of the mind is to consider 
this army of httle workers as watched over by a skilled 
foreman, the "vital principle," which is ever repairing 
faults, correcting effects of neglect or absentraindedncss, 
putting things back in place: this is how we try to express 
ibe difference between the physical and the vital order, 
the former making the same combination of causes give 
the same combined effect, the latter securing the con- 
itancy of the effect even when there iB some wavering 
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in the causes. But that is only a comparison; on re- 
flection, we find that there can be no foreman, for the 
very simple reason that there are no workers. The causes 
and elements that physico-cliemical analysis discovers 
are real causes and elements, no doubt, as far as the facts 
of organic destruction are concerned; they are then 
limited in number. But vital phenomena, properly so 
called, or facta of organic creation open up to us, when we 
analyze them, the perspective of an analysis passing away 
to infinity: whence it may be inferred that the manifold 
causes and elements are here only views of the mind, at- 
tempting an ever closer and closer imitation of the operation 
of nature, while the operation imitated is an indivisible 
act. The likeness between individuals of the same species 
has thus an entirely different meaning, an entirely different 
origin, to that of the hkeness between complex effects oh- 
tained by the same composition of the same causes. But 
in the one case as in the other, there is likeness, and 
consequently possible generalization. And as that is 
all that interests us in practice, since our daily life is and 
must be an expectation of the same things and the same 
situations, it is natural that this common character, 
essential from the point of view of our action, should bring 
the two orders together, in spite of a merely internal 
diversity between them which interests speculation only. 
Hence the idea of a general order of nature, everywhere the 
same, hovering over life and over matter alike. Hence 
our habit of designating by the same word and represent- 
ing in the same way the existence of laws in the domain 
of inert matter and that of genera in the domain of hfe. 

Now, it will be found that this confusion is the origia 
of most of the difhculties raised by the problem of know- 
ledge, among the ancients as well as among the modems. 
The generahty of laws and that of genera having been 
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desigtiated by the same word and subsumed under the 6ame 
idea, the geometrical order and the vital order are accord- 
ingly confused together. According to the point of view, 
the generality of laws is explained by that of genera, or 
that of genera by that of laws. The first view is character- 
istic of ancient thought; the second belongs to modem 
philosophy. But in both ancient and modem philosophy 
the idea of "generality" is an equivocal idea, uniting in its 
denotation and in its connotation incompatible objects 
and elements. In both there are grouped under the same 
concept two kinds of order which are ahke only in the 
faciUty they give to our action on things. We bring 
together the two terms in virtue of a quite external like- 
nesa, which justifies no doubt their designation by the 
same word for practice, but which does not authorize 
us at all, in the sp>eculative domain, to confuse them in 
the same definition. 

The ancients, indeed, did not ask why nature submits 
to laws, but why it is ordered according to genera. The 
idea of genus corresponds more especially to an objective 
reahty in the domain of life, where it expresses an un- 
questionable fact, heredity. Indeed, there can only be 
genera where there are individual objects; now, while 
the organized being is cut out from the general mass of 
matter by his very organization, that is to say naturally, 
it is our perception which cuts inert matter into distinct 
bodies. It is guided in this by the interests of action, 
by the nascent reactions that our body indicates — that is, 
as we have shown elsewhere,' by the potential genera 
that are trying to gain existence. In this, then, genera 
and individuals determine one another by a semi-artificial 
operation entirely relative to our future action on things. 
Nevertheless the ancients did not hesitate to put all genera 
 Matien et mtnuiire, chspUre iii. aod iv. 
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in the same rank, to attribute the same absolute existence 
to all of them. ReaUty thus being a system of genera, 
it is to the generality of the genera (that is, in effect, to 
the generality expressive of the vital order) that the 
generality of laws itself had to be brought. It is interest- 
ing, in this respect, to compare the Aristotelian theory 
of the fall of bodies with the explanation furnished by 
Galileo. Aristotle is concerned solely with the concepts 
"high" and "low," "own proper place" as distinguished 
from "place occupied," "natural movement" and "forced 
movement;"' the physical law in virtue of which the stone 
falls e.i:presses for him that the stone regains the "natural 
place" of all stones, to wit, the earth. The stone, in his 
view, is not quite stone so long as it is not in its normal 
place; in falling back into this place it aims at complet- 
ing itself, like a living being that grows, thus realizing 
fully the essence of the genus stone.' If this concep- 
tion of the physical law were exact, the law would no 
longer be a mere relation established by the mind; the 
Bubdivision of matter into bodies would no longer be 
relative to our faculty of perceiving; all bodies would 
have the same individuality as living bodies, and the 
laws of the physical universe would express relations 
of real kinship between real genera. We know what 
kind of physics grew out of this, and how, for having 
believed in a science unique and final, embracing the 
totality of the real and at one with the absolute, the 
ancients were confined, in fact, to a more or less clumsy 
interpretation of the physical in terms of the \"ital. 

But there is the same confusion in the modemB, with 
this difference, however, that the relation between the 
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two terms is inverted : laws are no longer reduced to genera, 
but genera to laws; and science, still supposed to be 
uniquely one, becomes . altogether relative, instead of 
being, sa the ancients wished, altogether at one with 
the absolute. A noteworthy fact is the echpse of the 
problem of genera in modem philosophy. Our theory 
of knowledge turns almost entirely on the question of 
laws: genera are left to make shift with laws as best 
they can. The reason is, that modem philosophy has 
its point of departure in the great astronomical and physical 
discoveries of modem times. The laws of Kepler and of 
Galileo have remained for it the ideal and unique type 
of aQ knowledge. Now, a law is a relation between things 
or between facts. More precisely, a law of mathematical 
form expresses the fact that a certain magnitude is a 
function of one or several other variables appropriately 
choeen. Now, the choice of the variable magnitudes, 
the distribution of nature into objects and into facts, has 
already something of the contingent and the conventional. 
But, admitting that the choice is hinted at, if not prescribed, 
by experience, the law remains none the less a relation, 
and a relation is eesentially a comparison; it has objective 
reahty only for an intelligence that represents to itself 
several terms at the same time. This intelligence may be 
neither mine nor yoiu^: a science which bears on laws may 
therefore be an objective science, which experience con- 
tuna in advance and which we simply make it disgorge; 
but it is none the less tme that a comparison of some kind 
must be effected here, impersonally if not by any one 
ID particular, and that an experience made of laws, that 
is, of terms related to other terms, is an experience made of 
comparisons, which, before we receive it, has already had to 
pasB through an atmosphere of intellectuality. The idea 
of a science and of an experience entirely relative to the 
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human understanding was therefore implicitly contained 
in the conception of a science one and integral, composed 
of laws: Kant only brought it to light. But this con- 
ception is the result of an arbitrary confusion between the 
generality of laws and that of genera. Though an in- 
telligence be necessary to condition terms by relation to 
each other, we may conceive that in certain cases the tenns 
themselves may exist independently. And if, beside 
relations of term to term, experience also presents to ua 
independent terms, the living genera being something 
quite different from systems of laws, one half, at least, 
of our knowledge bears on the "thing-in-itself," the very 
reahty. This knowledge may be very difficult, just be- 
cause it no longer builds up its own object and is obliged, 
on the contrary, to submit to it ; but, however httle it cuts 
into its object, it is into the absolute itself that it bites. 
We may go further: the other half of knowledge is no 
longer so radically, so definitely relative as certain philoso- 
phers say, if we can establish that it bears on a reality 
of inverse order, a reality which we always express in 
mathematical laws, that is to say in relations that imply 
comparisons, but which lends itself to this work only 
because it is weighted with spatiahty and consequently 
with geometry. Be that as it may, it is the confusion of 
two kinds of order that hes behind the relativism of the 
modems, as it lay behind the dogmatism of the ancients. 
We have said enough to mark the ori^n of this con- 
fusion. It is due to the fact that the "vital" order, which 
ia essentially creation, is manifested to us less in its esse 
than in some of its accidents, those which imiiaie the 
physical and geometrical order; like it, they present to 
us repetitions that make generalistation possible, and in 
that we have all that interests us. There ia no doubt 
that Uf e as a whole is an evolution, that is, an unceasing 



transfonnation. But life can progress only by means of 
the livJDg, which are its depositaries. Innumerable living 
bein^, almost alike, have to repeat each other in space 
and in time for the novelty they are working out to grow 
and mature. It is like a book that advances towards a 
new edition by going through thousands of reprints with 
thousands of copies. There is, however, this difference 
between the two cases, that the successive impressions 
are identical, as well as the simultaneous copies of the 
same impression, whereas representatives of one and 
the same species are never entirely the same, either in 
different points of space or at different moments of time. 
Heredity does not only transmit characters; it transmits 
also the impetus in virtue of which the characters are 
modified, and this impetus is vitality itself. That is why 
we say that the repetition which serves as the base of our 
generalizations is essential in the physical order, accidental 
in the vital order. The physical order is "automatic;" 
the vital order is, I will not say voluntary, but analogoua 
to the order " willed." 

Now, as soon as we have clearly distinguished be- 
tween the order that is "willed" and the order that is 
"automatic," the ambiguity that underlies the idea of 
disorder is dissipated, and, with it, one of the principal 
difficulties of the problem of knowledge. 

The main problem of the theory of knowledge is to 
know how science is possible, that is to say, in effect, 
why there is order and not disorder in things. That 
order exists is a fact. But, on the other hand, disorder, 
vhich appears Ui us lo be less than order, is, it seems, of 
righi. The existence of order is then a mystery to be 
cleared up, at any rate a problem to be solved. More 
simply, when we undertake to found order, we regard 
it oa contingent, if not in things, at least as viewed by 
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the mind: of a thing that we do not judge to be contingent 
we do not require an explanation. If order did not appear 
to us as a conquest over something, or as an addition to 
something {which something is thought to be the "ab- 
sence of order"), ancient realism would not have spoken 
of a "matter" to which the Idea superadded itself, nor 
would modem idealism have supposed a "sensuous mani- 
fold" that the understanding organizes into nature. Now, 
it is unquestionable that all order is contingent, and 
conceived as such. But contingent in relation to what? 
The reply, to our thinking, is not doubtful. An order 
is contingent, and seems so, in relation to the inverse 
order, as verse is contingent in relation to prose and prose 
in relation to verse. But, just as all speech which is not 
prose is verse and necessarily conceived as verse, just as 
all speech which is not verse is prose and necessarily con- 
ceived as prose, so any state of things that is not one of 
the two orders is the other and is necessarily conceived as 
the other. But it may happen that we do not realize 
what we arc actually thinking of, and perceive the idea 
really present to our mind only through a mist of affective 
states. Any one can be convinced of this by considering 
the use we make of the idea of disorder in daily life. When 
I enter a room and pronounce it to be "in disorder," what 
do I mean? The position of each object is explained by the 
automatic movements of the person who has slept in the 
room, or by the efficient causes, whatever they may be, J 
that have caused each article of furniture, clothing, etc^J 
to be where it is: the order, in the second sense of 1 
word, is perfect. But it is order of the first kind 1 
I am expecting, the order that a methodical person coib 
Bciously puts into his life, the willed order and not the' 
automatic: so I call the absence of this order "disorder." 
At bottom, all there is that is real, perceived and even 
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CMicdved, in this absence of one of the two kinds of order, 
is the presence of the other. But the second is indifferent 
to me, / am interested only in the first, and I express the 
presence of the second as a function of the first, instead 
of expressing it, so to speak, as a function of itself, by 
asying it is disorder. Inversely, when we affirm that we 
ire imagining a chaos, that is to say a state of things in 
i^ch the physical world no longer obeys laws, what are we 
thinking of? We imagine facta that appear and disappear 
tapriciously. First we think of the physical universe as 
we know it, with effects and causes well proportioned to 
each other; then, by a series of arbitrary decrees, we aug- 
ment, diminish, suppress, so as to obtain what we call 
disorder. In reality we have substituted will for the 
mechanism of nature; we have replaced the "automatic 
order" by a multitude of elementary wills, just to the extent 
that we imagine the apparition or vanishing of phenomena. 
No doubt, for all these little wills to constitute a " willed 
order," they must have accepted the direction of a higher 
will. But, on looking closely at them, we see that that ia 
just what they do: our own will is there, which objectifies 
itself in each of these capricious wills in turn, and takes 
good care not to connect the same with the same, nor to 
permit the effect to be proportional to the cause— in fact 
makes one simple intention hover over the whole of the 
elementary vohtions. Thus, here again, the absence 
of one of the two orders consists in the presence of the 
other. In analyzing the idea of chance, which is closely 
aldn to the idea of disorder, we find the same elements. 
When the whoUy mechanical play of the causes which stop 
the wheel on a number makes me win, and consequently 
acta like a good genius, careful of my interests, or when 
the wholly mechanical force of the wind tears a tile off 
tile roof and throws it on to my head, th&t is to say acts like 
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a bad genius, conspiring against my person: in both cas^ 
I find a mechanisni where I should have looked for, where, 
indeed, it seems as if I ought to have found, an intention. 
That is what I express in speaking of chance. And of an 
anarchical world, in which phenomena succeed each other 
capriciously, I should say again that it is a realm of chance, 
meaning that I find before me wills, or rather decnes, 
when what I am expecting is mechanism. Thus is ex- 
plained the singular vacillation of the mind when it tries 
to define chance. Neither efficient cause nor final cause 
can furnish the definition sought. The mind swings to 
and fro, unable to rest, between the idea of an absence of 
final cause and that of an aiisence of efficient cause, each 
of these definitions sending it back to the other. The 
problem remains insoluble, in fact, so long as the idea of 
chance is regarded as a pure idea, without mixture of feel- 
ing. But, in reality, chance merely objectifies the st«te 
of mind of one who, expecting one of the two kinds of 
order, finds himself confronted with the other. Chance 
and disorder are therefore necessarily conceived as relative. 
So if we wish to represent them to ourselves as absolute, 
we perceive tliat we are going to and fro like a shuttle 
between the two kinds of order, passing into the one just 
at the moment at which we might catch ourself in the 
other, and that the su|>posed absence of all order is really 
the presence of both, with, besides, the swaying of a mind 
that cannot rest finally in either. Neither in things 
nor in our idea of things can there be any question of 
presenting this disorder as the substratum of order, since 
it implies the two kinds of order and is made of th^ 
combination. 

But our intelligence is not stopped by this. By a 
simple sic jvbeo it pasits a disorder which is an "absence 
of order." In so doing it thinks a word or a set of words, 
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nothing more. If it seeks to attach an idea to the word, 
it finds that disorder may indeed be the negation of order, 
but that this negation is then the implicit affirmation of the 
presence of the opposite order, which we shut our eyes to 
because it does not interest us, or which we evade by deny- 
ing the second order in its turn — that is, at bottom, by 
re-establishing the first. How can we speak, then, of an 
incoherent diversity which an understanding organizes? 
It ia no use for us to say that no one supposes this inco- 
herence to be realized or realizable: when we speak of it, 
we believe we are thinking of it; now, in analyzing the 
idea actually present, we find, as we said before, only the 
disappointment of the mind confronted with an order that 
does not interest it, or a swaying of the mind between 
two kinds of order, or, finally, the idea pure and simple 
of the empty word that we have created by joining a 
negative prefix to a word which itself signifies some- 
thing. But it is this analysis that we neglect to make. 
We omit it, precisely because it does not occur to us to 
distinguish two kinds of order that are irreducible to one 
another. 

We said, indeed, that all order necessarily appears 
>B contingent. If there are two kinds of order, this con- . - 
tingency of order ia explained: one of the forms is con-OiT^' 
tingent in relation to the other. Where I find the geo- 
metrical order, the vital was possible; where the order ia 
Tital, it might have been geometrical. But suppose that 
the order is everywhere of the same kind, and simply admits 
of degrees which go from the geometrical to the vital: 
if fe determinate order still appears to me to be contingent, 
tnd can no longer be so by relation to an order of another 
toad, I shall necessarily believe that the order is contingent 
by relation to an absence of ilsdf, that is to say by relation 
(0 s state of things " in which there is no order at all." 
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And this state of things I shall believe that I am think- 
ing of, because it is implied, it seems, in the very con- 
tingency of order, which is an unquestionable fact. I 
shall therefore place at the summit of the hierarchy the 
vital order; then, as a diminution or lower complication 
of it, the geomstiifial order; and finally, at the bottom of 
all, an absence of order, incoherence itself, on which order 
is superposed. This is why incoherence has the effect 
on me of a word behind which there must be something 
real, if not in things, at least in thought. But if I obeerve 
that the state of things imphed by the contingency of a 
determinate order is simply the presence of the contrary 
order, and if by this very fact I posit two kinds of order, 
each the inverse of the other, I perceive that no intei^ 
mediate degrees can be imagioed between the two orders, 
and that there is no going down from the two orders to 
the "incoherent," Either the incoherent is only a word, 
devoid of meaning, or, if I give it a meaning, it is on con- 
dition of putting incoherence midway between the two 
orders, and not below both of them. There is not first 
the incoherent, then the geometrical, then the vital; 
there is only the geometrical and the vital, and then, by a 
swaying of the miod between them, the idea of the in- 
coherent. To speak of an imcoordinated diversity to 
which order is superadded is therefore to commit a veritable 
■petitio priTuHpii; for in imagining the uncoordinated we 
really posit an order, or rather two. J 

This long analyas was necessary to show how the rea^' 
can pass from tension to extension and from freedom to 
mechanical necessity by way of inversion. It was not 
enough to prove that this relation between the two terras 
is suggested to us, at once, by consciousness and by sensible 
experience. It waa necessary to prove that the geometrical 
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order has no need of explanation, being purely and simply 
the suppression of the inverse order. And, for that, it 
was indispensable to prove that suppression is always a 
subetitution and is even necessarily conceived as such: 
it is the requirements of practical life alone that suggest 
to us here a way of speaking that deceives us both as to 
what happens in things and as to what is present to our 
thought. We must now examine more closely the in- 
verejon whose couset|uencea we have just described. 
What, then, is the principle that has only to let go its 
tendon — may we say to dderid — in order to extend, the 
interruption of the cause here being equivalent to a re- 
Teisal of the effect? 

For want of a better word we have called it consciousness. 
But we do not mean the narrowed consciousness that 
functions in each of us. Our own consciousness is the con- 
BciousDcss of a certain living being, placed in a certain 
pinnt of apace; and though it does indeed move in the same 
direction as its principle, it is continually drawn the op- 
poBite way, obliged, though it goes forward, to look be- 
hind. This retrospective \Tsion is, as we have shown, 
the natural function of the intellect, and consequently 
of distinct consciousness. In order that our consciousness 
shall coincide with something of its principle, it must 
detach itself from the already-made and attach itself to the 
being-made. It needs that, turning back on itself and 
twisting on itself, the faculty of seeing should be made to 
be one with the act of uiiling — a painful effort which we 
eaa make suddenly, doing violeoce to our nature, but 
cannot sustain more than a few moments. In free action, 
«iien we contract our whole being in order to thrust it 
lorward, we have the more or less clear consciousness 
of motives and of impelling forces, and even, at rare mo- 
ots, of the becoming by which they are organized into 
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an act: but the pure willing, the current that runs through 
this matter, comraunicating life to it, is a thing which we 
hardly feei, which at most we brush lightly as it parses. 
Let us try, however, to tnstal ourselves within it, if only for 
a moment; even then it is an individual and fragmentary 
will that we grasp. To get to the principle of all life, aa 
abo of all materiality, we must go further still. Is it 
impossible? No, by no means; the history of philosophy 
is there to bear witness. There is no durable system that 
is not, at least in some of its parts, vivified by intuition. 
Dialectic is necessary to put intuition to the proof, necessaiy 
also in order that intuition should break itself up into 
concepts and so be propagated to other men; but all it 
does, often enough, is to develop the result of that intuition 
which transcends it. The truth is, the two proceduree 
are of opposite direction: the same effort, by which ideas 
are connected with ideas, causes the intuition which the 
ideas were storing up to vanish. The philosopher is 
obliged to abandon intuition, once he has received from 
it the impetus, and to rely on himself to carry on the 
movement by pushing the concepts one after another. 
But he soon feeb he has lost foothold; he must come 
into touch with intuition again; he must undo most of 
what he has done. In short, dialectic is what ensures 
the agreement of our thought with itself. But by dia- 
lectic — which is only a relaxation of intuition — many 
different agreements are possible, while there is only 
one truth. Intuition, if it could be prolonged beyond 
a few instants, would not only make the philosopher 
agree with his own thought, but also all philosophers 
with each other. Such as it is, fugitive and incomplete, 
it is, in each system, what is worth more than the system 
and survives it. The object of philosophy would be 
reached if this intuition could be sustained, generalized 
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and, above all, assured of externa! points of reference in 
order not to go astray. To that end a continual coming 
and going is necessary between nature and mind. 

When we put back our being into our wiU, and our 
will itself into the impulsion it prolongs, we understand, 
we feel, that reality is a perpetual growth, a creation 
pursued without end. Our will already performs this 
nairacle. Every human work in which there is invention, 
every voluntary act in which there is freedom, every 

lovement of an organism that manifests spontaneity, 
i something new into the world. True, these are 

oly creations of form. How could they be anything 
else? We are not the vital current itself; we are this 
current already loaded with matter, that is, with con- 
gealed parts of its own substance which it carries along 
its course. In the composition of a work of genius, as 
in a simple free decision, we do, indeed, stretch the spring 
of our activity to the utmost and thus create what no mere 
assemblage of materials could have given (what assemblage 
of curves already known can ever be equivalent to the 
pencil-stroke of a great artist?) but there are, none the 
less, elements here that pre-exist and survive their or- 
ganization. But if a simple arrest of the action that 
generates form could constitute matter (are not the original 
lines drawn by the artist themselves already the fixation 
and, as it were, congealment of a movement?), a creation 
of matter would be neither incomprehensible nor inad- 
missible. For we seize from within, we live at every 
instant, a creation of form, and it is just in those cases 
in which the form is pure, and in which the creative current 
is momentarily interrupted, that there is a creation of 
matter. Consider the letters of the alphabet that enter 
into the composition of everything that has ever been 
[vpoitten: we do not conceive that new letters spring up 
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and come to join themselves to the others in order 1 
make a new poem. But that the poet creates the poem 
and that human thought is thereby made richer, we under- 
stand verj' well: this creation is a simple act of the mind, 
and action has only to make a pause, instead of continuing 
into a new creation, in order that, of itself, it may break 
up into words which dissociate themselves into letters 
which are added to all the letters there are already in the 
world. Thus, that the number of atoms composing the 
material universe at a given moment should increase runs 
counter to our habits of mind, contradicts the whole of 
our experience; but that a reality of quite another order, 
which contrasts with the atom as the thought of the poet 
with the letters of the alphabet, should increase by sudden 
additions, is not inadmissible; and the reverse of each 
addition might indeed be a world, which we then represent 
to ourselves, symbolically, as an assemblage of atoms. 

The mystery that spreads over the existence of the 
universe comes in great part from this, that we want the 
genesis of it to have been accomplished at one stroke or 
the whole of matter to be eternal. Whether we speak of 
creation or posit an imcreated matter, it is the totality 
of the universe that we are considering at once. At the 
root of this habit of mind lies the prejudice which we 
will analyze in our next chapter, the idea, common to 
materialists and to their opponents, that there is no really 
acting duration, and that the absolute — matter or mind — 
can have no place in concrete time, in the time which we 
feel to be the very stuff of our life. From which it follows_ 
that everything is given once for all, and that it is neces 
to posit from all eternity either material multiphcity i 
self, or the act creating this multiplicity, given in bloi 
in the divine essence. Once this prejudice is eradicated 
the idea of creation becomes more clear, for it is i 
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I in that of growth. But it is no longer then of the univerea 
in its totality that we must speak. 

Why should we speak of it? The universe ia an as- 
■nnblage of solar systems which we have every reason 
to beheve analogous to our own. No doubt they are not 
absolutely independent of one another. Our sun radiates 
heat and light beyond the farthest planet, and, on the 
other hand, our entire solar system is moving in a definite 
direction as if it were drawn. There is, then, a bond 
between the worlds. But this bond may be regarded as 
infinitely loose in comparison with the mutual dependence 
which unites the parts of the same world among them- 
selves; 60 that it is not artificially, for reasons of mere 
convenience, that we isolate our solar system: nature 
itself invites us to isolate it. As hving beings, we depend 
on the planet on which we are, and on the sun that pro- 
indes for it, but on nothing else. As thinking beings, 
We may apply the laws of our physics to our own world, 
tad extend them to each of the worlds taken separately; 
but nothing tells us that they apply to the entire universe, 
nor even that such an affirmation has any meaning; for 
the umverse is not made, but is being made continually. 
It is growing, perhaps indefinitely, by the addition of new 
worlds. 

Let us extend, then, to the whole of our solar system 
the two most general laws of our science, the principle of 
conservation of energy and that of its degradation — 
bmiting them, however, to this relatively closed system 
lod to other systems relatively closed. Let us see what 
will follow. We must remark, first of all, that these two 
principlea have not the same metaphysical scope. The 
first ia a quantitative law, and consequently relative, 
io part, to our methods of measurement. It says that, 
B a system presximed to be closed, the total energy, that 
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is to say the sum of its kinetic and potential energy, r&. 
mains constant. Now, if there were only kinetic energy 
in the world, or even it there were, besides kinetic energy, 
only one single kind of potential energy, but no more, the 
artitice of measurement would not make the law artificial. 
The law of the conservation of energy would express indeed 
that something is preserved in constant quantity. But 
there are, in fact, energies of various kinds,' and the meas- 
urement of each of them has evidently been so chosen as 
to justify the principle of conservation of energj'. Con- 
vention, therefore, plays a large part in this principle, 
although there is undoubtedly, between the variations 
of the different energies composing one and the same 
system, a mutual dependence which is just what has 
made the extension of the principle possible by measxire- 
ments suitably chosen. If, therefore, the philosopher 
applies this principle to the solar system complete, he 
must at least soften its outlines. The law of the con- 
servation of energy cannot here express the objective 
permanence of a certain quantity of a certain thing, 
but rather the necessity for every change that is brou^l 
about to be counterbEilanced in some way by a change 
in an opposite direction. That is to say, even if it governs 
the whole of our solar system, the law of the conservation 
of energy is concerned with the relationship of a fragment 
of this world to another fragment rather than with the 
nature of the whole. 

It is otherwise with the second principle of thermo- 
dynamics. The law of the degradation of ener;g}- does 
not bear essentially on magnitudes. No doubt the firet 
idea of it arose, in the thought of Camot, out of cer- 
tain quantitative considerations on the yield of there 

 On these diSerancea of qualitjr see the work of Duheni, L'£ 
da la mtomigua, Pmu, 1905, pp. 197 S. 
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machines. Unquestionably, too, the terms in which 
Clausius generalized it were mathematical, and a cal- 
culable magnitude, "entropy," was, in fact, the final 
conception to which he was led. Such precision is necessary 
for practical applications. But the law might have been 
vaguely conceived, and, if absolutely necessary, it might 
have been roughly formulated, even though no one had 
ever thought of measuring the different enei^ies of the 
phj-rical world, even though the concept of energy had 
not been created. EsscntiaUy, it expresses the fact that 
all phj-sical changes have a tendency to be degraded into 
heat, and that heat tends to be distributed among bodies 
io a uniform manner. In this less precise form, it becomes 
independent of any convention; it is the most metaphysi- 
cal of the laws of physics since it points out without inter- 
posed symbols, without artificial devices of measurements, 
the direction in which the world is going. It tells us that 
changes that are visible and heterogeneous wUl be more and 
more diluted into changes that are invisible and homo- 
geneous, and that the instability to which we owe the rich- 
aess and variety of the changes taking place in our solar 
ty8t«m will gradually give way to the relative stability 
of elementarj- vibrations continually and perpetually 
repeated. Just so with a man who keeps up his strength 
as he grows old, but spends it less and less in actions, and 
comes, in the end, to employ it entirely in making his lungs 
l»eathe and his heart beat. 

From this point of view, a world like our solar system 
is seen to be ever exhausting something of the muta- 
bility it contains. In the beginning, it had the maximum of 
possible utilization of energy: this mutabihty has gone 
on diminishing unceasingly. Whence does it come? We 
might at first suppose that it has come from some other 
use, but the difficulty is only set back, and for 
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this eirtemal source of mutability the same question springf 
up. True, it might be added that the number of worlds 
capable of passing mutability to each other is unlimited, 
that the sum of nmtabiiity contained in the universe is in- 
finite, that there is therefore no ground on which to seek its 
origin or to foresee its end. A hypothesis of this kind is as 
irrefutable as it is indemonstrable; but to speak of an infinite 
universe is to admit a perfect coincidence of matter with 
abstract space, and consequently an absolute externality 
' of all the parts of matter in relation to one another. We 
have seen above what we must think of this theory, and 
how difficult it is to reconcile with the idea of a reciprocal 
influence of all the parts of matter on one another, an 
influence to which indeed it itself makes appeal. Again it 
might be supposed that the general instability has arisen 
from a general state of stability; that the period in 
which we now are, and in which the utilizable energy is 
diminishing, has been preceded by a period in which 
the mutabihty was increasing, and that the altematicna 
of increase and diminution succeed each other for ever. 
This hypothesis is theoretically conceivable, as has been 
demonstrated quite recently; but, according to the cal- 
culations of Boltzmann, the mathematical improbabil- 
ity of it passes all imagination and practically amounts 
to absolute impossibiLty,' In reality, the problem re- 
mains insoluble as long as we keep on the ground of physics, 
for the physicist is obliged to attach energy to extended 
particles, and, even if he regards the particles only as 
reservoirs of energy, he remains in space: he would belie 
his r6le if he sought the origin of these energies in an extra- 
epatial process. It is there, however, in our opinion, that 
it must be sought. 
Is it extension in general that we are considering in 
 Boltcmuiii, VorUtungm uber QaMheorie, Leiptig. 1808, pp. 2SS & 



m.1 



IDEAL GENESIS OF MATTER 



245 



sbttractof Extension, we said, appears only as a lennon 
which is interrupted. Or, are we considering the con- 
crete reality that fills this extension? The order which 
rdgns there, and which is manifested by the laws of nature, 
is as order which must be born of itself when the inverse 
order is suppressed; a detension of the will would produce 
precisely this suppression. Lastly, we find that the 
direction, which this reality takes, suggests to us the idea 
of a thing unmaking itself; such, no doubt, is one of the 
(ssential characters of materiality. What conclusion are 
we to draw from all this, if not that the process by which 
this thing makes itself is directed in a contrary way to that 
(rf physical processes, and that it is therefore, by its very 
definition, hnmaterial? The vision we have of the material 
world is that of a weight which falls: no image drawn from 
matter, properly so called, will ever give us the idea of the 
weight rising. But this conclusion will come home to us 
with still greater force if we press nearer to the concrete 
reality, and if we consider, no longer only matter in general, 
but, witlun this matter, living bodies. 

All our analyses show us, in life, an effort to re-mount 
the incline that matter descends. In that, they reveal 
to U8 the possibility, the necessity even of a process 
the inverse of materiality, creative of matter by its in- 
terruption alone. The life that evolves on the surface " 
of our planet Is indeed attached to matter. If it were 
pure consciousness, a fortiori if it were supraconscious- 
ness, it would be pure creative activity. In fact, it is 
riveted to an organism that subjects it to the general 
laws of inert matter. But everjiihing happens as if it 
were doing its utmost to set itself free from these laws. 
It has not the power to reverse the direction of physical 
changes, such as the principle of Camot determines it. 
It does, however, behave absolutely aa a force would 
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behave which, left to itself, would work in the invene 
direction. Incapable of stopping the course of material 
changes downwards, it succeeds in JvtanUng it. The 
evolution of life really continues, as we have shown, 
an initial Impulsion: this impulsion, which has deter- 
mined the de\'elopment of the chlorophyllian function 
in the plant and of the aensori-motor sj'stem in the am- 
mal, brin^ life to more and more efficient acts by the 
fabrication and use of more and more powerful explosives. 
Now, what do these explosives represent if not a storisg- 
up of the solar energy, the degradation of which eneigy 
is thus provisionally suspended on some of the points 
where it was being poured forth? The usable energy which 
the explosive conceals will be expended, of course, at the 
moment of the explosion; but it would have been expended 
sooner if an organism had not happened to be there to 
arrest its dissipation, in order to retiun it and save it up. 
As we see it to-day, at the point to which it was brought 
by a scission of the mutually complementary tendencies 
which it contained within itself, life is entirely dependent 
on the chlorophyllian function of the plant. This means 
that, looked at in its initial impulsion, before any scissioB, 
life was a tendency to accumulate in a reservoir, as do 
especially the green parts of vegetables, with a ne* 
to an instantaneous effective discharge, like that whict* 
an animal brings about, something that would have 
otherwise flowed away. It is like an effort to raise the 
weight which falls. True, it succeeds only in retarding 
the fall. But at least it can give us an idea of what t 
raising of the weight was.' 

 In &book neb ia facts and in ideas [La Dueotutionojipoitt a I'tl 
Paris, 1899), M. Andr£ Lalande shows us evenrthing going t 
death, in spite of the momentary i 
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^ Let US imagine a vessel full of steam at a high pressure, 
nd here and there in its sides a crack through which the 
team b escaping in a jet. The steam thrown into the air 
i nearly all condensed into little drops which fall back, and 
bis condensation and this fall represent simply the loas 
f something, an interruption, a deficit. But a small 
art of the jet of steam subsists, uncondensed, for some 
econds; it is making an effort to raise the drops which 
re falling; it succeeds at most in retarding their fall, 
lo, from an immense reservoir of life, jets must be gushing 
lut unceasingly, of which each, falling back, is a world, 
rhe evolution of living species within this world repre- 
ients what subsists of the primitive direction of the 
iii^nal jet, and of an impulsion which continues itself 
Ji a direction the inverse of materiahty. But let ub 
not carry too far this comparison. It gives us but a 
feeble and even deceptive image of reality, for the crack, 
the jet of steam, the forming of the drops, are deter- 
Duned necessarily, whereas the creation of a world is 

* free act, and the life within the material world partici- 
pMes in this Uberty, Let us think rather of an action 
like that of raising the arm; then let us suppose that 
tie arm, left to itself, falls back, and yet that there sub- 
Jsta in it, striving to raise it up again, something of the 
'ill that animates it. In this image of a creative action 
'hich unjnakes itself we have already a more exact re- 

* prctetit state of our Bolar Hyalem? Beaide the worlds which are 
ntig, there are without doubt worlds that are being bom. On the 
'*Mr buid, in the organizetl world, the death of individuals does not 
'On U, all like a diminutioD of "life in general," or like a necessity 
nich life Bubmita to reluctantly. As has been more than once r»- 
l*tked, life has never ninde an eflort to prolong indefinitely theexist- 
"oe of the individual, although on so many other points it has made 
■> many suocesaful efforts. Everything is aa if this death had been 
*tted, or at leaat accepted, f^r the greater piogrefla of life in general. 
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preeentEition of matter. In vital activity we Bee, then, 
that which subsists of the direct movement in the inverted 
movement, a reality which is making itself in a retUity 
which is unmaking itself. 

Everything is obscure in the idea of creation if we 
think of things which are created and a thing which creates, 
as we habitually do, as the understanding cannot help 
doing. We shall show the origin of this illusion in our 
next chapter. It is natural to our intellect, whose function 
is essentially practical, made to present to us things and 
states rather than changes and acts. But things and 
states are only views, taken by our mind, of becoming. 
There are no things, there are only actions. More particu- 
larly, if I consider the world in which we live, I find that 
the automatic and strictly determined evolution of this 
well-knit whole is action which is unmaking itself, and that 
the unforeseen forma which life cuts out in it, forms capable 
of being themselves prolonged into unforeseen movements, 
represent the action that is making itself. Now, I have 
every reason to believe that the other worlds are analc^ous 
to ours, that things happen there in the same way. And 
I know they were not all constructed at the same time, 
fiince observation shows me, even to-day, nebul&e ia 
course of concentration. Now, if the same kind of action 
is going on everywhere, whether it is that which is unmaking 
itself or whether it is that which is 8tri\'ing to remake 
itself, I simply express this probable similitude when I 
speak of a centre from which worlds shoot out Uke rockets 
in a fire-works display — provided, however, that I do not 
present this centre as a thing, but as a continuity of shoot- 
ing out. God thus defined, has nothing of the already 
made; He is unceasing hfe, action, freedom. Creation, 
so conceived, is not a mystery; wc experience it in our- 
selves when we act freely. That new things con jcun 
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tiun^ already existing is absurd, no doubt, Bince the 
thing results from a solidification performed by our under- 
standing, and there are never any things other than those 
that the understanding has thus constituted. To speak 
of things creating themselves would therefore amount 
to Ba3ring that the understanding presents to itself more 
than it presents to itself — a self-contradictory afBrmation, 
an empty and vain idea. But that action increases as it 
goes on, that it creates in the measure of its advance, 
is what each of us finds when he watches himself act. 
Things are constituted by the instantaneous cut which 
the understanding practices, at a given moment, on a fiux 
of this kind, and what is mysterious when we compare 
the cuts together becomes clear when we relate them to 
the flux- Indeed, the modalities of creative action, in so 
far as it is stUl going on in the organization of Hving forms, 
are much simplilied when they are taken in this way. 
afore the complexity of an organism and the practically 
nite multitude of interwoven analyses and syntheses 
r presupposes, our understanding recoils disconcerted, 
lat the simple play of physical and chemical foraes, 
; to themselves, should have worked this marvel, we 
hard to believe. And if it is a profound science 
IJcb is at work, how are we to understand the inSuence 
sercised on this matter without form by this form without 
Uter? But the difficulty arises from this, that we 
present statically ready-made material particles juxta- 
i to one another, and, also statically, an external 
which plasters upon them a skilfully contrived 
[lization. In reality, hfe is a movement, materiality 
Bithe inverse movement, and each of these two movements 
mple, the matter which forms a world being an un- 
rided flux, and undi\'ided also the life that runs through 
t cutting out in it living beings all along its track. Of 
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these two currents the second runs counter to the first, 
but the first obtains, all the same, something from the 
second. There results between them a modus viveiuH, 
wb"';n is organization. This organization takes, for our 
Etnses and for our intellect, the form of parts entirely 
external to other parts in space and in time. Not only 
do we shut our eyes to the unity of the impulse which, 
passing through generations, links individuals with in- 
dividuals, species with species, and makes of the whole 
series of the living one single immense wave flowing over 
matter, but each individual itself seems to us as an aggre- 
gate, aggregate of molecules and aggregate of facta. The 
reason of this lies in the structure of our intellect, which 
is formed to act on matter from without, and which suc- 
ceeds by making, in the flux of the real, instantaneous 
cuts, each of which becomes, in its fixity, endlessly de- 
composable. Perceiving, in an organism, only parts 
external to parts, the understanding has the choice 
between two systems of explanation only: either to 
regard the infinitely complex (and thereby infinitely 
well-contrived) organization as a fortuitous concatena- 
tion of atoms, or to relate it to the incomprehensible 
influence of an external force that has grouped iXs ele- 
ments together. But this complexity is the work of 
the understanding: this incomprehensibility is abo its 
work. Let us try to see, no longer with the eyes of 
the intellect alone, which grasps only the already made 
and which looks from the outside, but with the spirit, 
I mean with that faculty of seeing which is immanent 
in the faculty of acting and which springs up, somehow, 
by the twisting of the will on itself, when action is turned 
into knowledge, like heat, so to say, into light. To 
movement, then, everything will be restored, and into 
movement eveiythlng will be resolved. Where the un- 
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derstanding, working on the iniage supposed to be fixed 
of the progressing action, shows us parts infinitely mani- 
fold and an order infinitely well contrived, we catch a 
glimpse of a simple process, an action which is making 
itself across an action of the same kind which is unmaking 
itself, like the fiery path torn by the last rocket of a fire- 
works display through the black cinders of the spent 
rockets that are falling dead. 



From this point of view, the general considerations 
we have presented concerning the evolution of life will 
be cleared up and completed. We will distinguish more 
sharply what is accidental from what is essential in this 
evolution. 

The impetus of life, of which we are speaking, consists 
ID a need of creation. It cannot create absolutely, be- 
cause it is confronted with matter, that is to say with the 
movement that la the inverse of its own. But it seizes 
upon this matter, which is necessity itself, and strives 
to introduce into it the largest possible amount of indeter- 
nunstion and liberty. How does it go to work? 

An animal high in the scale may be represented in 
a general way, we said, as a sensori-motor nervous system 
imposed on digestive, respiratory, circulatory systems, 
etc. The function of these latter is to cleanse, repair 
aad protect the nervous system, to make it as independent 
SB possible of external circumstances, but, above all, to 
fomiab it with energy to be expended in movements. 
TTie increasing complexity of the organism ia therefore 
due theoretically (in spite of innumerable exceptions 
due to accidents of evolution) to the necessity of complexity 
in the nervous system. No doubt, each complication 
of any part of the organism involves many others in ad- 
dition, because this part Itself must live, and every change 
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in one point of the body reverberates, as it were, through- 
out. The complication may therefore go on to infinity 
in all directions; but it is the complication of the nervous 
system which conditions the others in right, if not alwaj-a 
in fact. Now, in what does the progress of the nen-oua 
system itself consist? In a simultaneous development 
of automatic activity and of voluntary activity, the first 
furnishing the second with an appropriate instrument. 
Thus, in an organism such as ours, a considerable number 
of motor mechanisms are set up in the medulla and in the 
spinal cord, awaiting only a signal to release the correspond- 
ing act: the will is employed, in some cases, in setting up 
the mechanism itself, and in the others in choosing the 
mechanisms to be released, the manner of combining them 
and the moment of releasing them. The will of an animal 
is the more effective and the more intense, the greater 
the number of the mechanisms it can choose from, the 
more complicated the smtchboard on which all the motor 
paths cross, or, in other words, the more developed its 
brain. Thus, the progress of the nervous system assures 
to the act increasing precision, increasing variety, in- 
creasing efficiency and independence. The organism be- 
haves more and more like a machine for action, which 
reconstructs itself entirely for every new act, as if it were 
made of india-rubber and could, at any moment, change 
the shape of all its parts. But, prior to the nervous 
system, prior even to the organism projierly so called, 
already in the undifferentiated mass of the amoeba, 
this essential property of animal life is found. The amoeba 
deforms itself in varying directions; its entire mass does 
what the differentiation of parts will localize in a sensori- 
motor system in the developed animal. Doing it only 
in a rudimentary manner, it is dispensed from the com- 
plexity of the higher organisms; there ia no need here of 
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the aimli&ry elements that pass on to motor elemeDts 
the energy to expend; the animal moves as a whole, and, 
as a whole also, procures energy by means of the organic 
substances it assimilates. Thus, whether low or high in 
the animal scale, we always find that animal life consists 
(I) in procuring a provision of energy; (2) in expending it, 
by means of a matter as supple as possible, in directions 
variable and unforeseen. 

Now, whence comes the energy? From the ingested 
food, for food is a kind of explosive, which needs only 
the spark to discharge the energy it stores. Who baa 
made this explosive? The food may be the flesh of an 
animal nourished on animals and so on; but, in the end 
it is to the vegetable we always come back. Vegetables 
alone gather in the solar energy, and the animals do but 
borrow it from them, either directly or by some passing 
it on to others. How then has the plant stored up this 
enei^? Chiefly by the chlorophyllian function, a chem- 
ictsna sui generis of which we do not possess the key, and 
which is probably unlike that of our laboratories. The 
process consists in u.«ing solar energy to fix the carbon 
of carbonic acid, and thereby to store this energy as we 
should store that of a water-carrier by employing him to 
fill an elevated reservoir: the water, once brought up, can 
set in motion a mill or a turbine, as wc will and when we 
will. Each atom of carbon fixed represents something 
like the elevation of the weight of water, or like the stretch- 
ing of an elastic thread uniting the carbon to the oxygen 
in the carbonic acid. The elastic is relaxed, the weight 
falls back again, in short the energy held in reserve is 
rCBtored, when, by a simple release, the carbon ia per- 
mitted to rejoin its oxj'gen. 

So that all hfe, animal and vegetable, seems in its eesence 
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flow into flexible channels, changeable in shape, at the 
end of which it will accomplish infinitely varied kinds 
of work. That is what the vilal impetus, passing through 
matter, would fain do all at once. It would succeed, 
no doubt, if its power were unlimited, or if some reinforce- 
ment could come to it from without. But the impetus 
is finite, and it has been given once for all. It cannot 
overcome all obstacles. The movement it starts is some- 
times turned aside, sometimes divided, always opposed; 
and the evolution of the organized world is the unrolling 
of this conflict. The first great scission that had to be 
effected was that of the two kingdoms, vegetable and 
animal, which thus happen to be mutually complementary, 
without, however, any agreement having been made 
between them. It is not for the animal that the plant 
accumulates energy, it is for its own consumption; but 
its expenditure on itself is less discontinuous, and less 
concentrated, and therefore less eflicacious, than was 
required by the initial impetus of life, essentially directed 
toward free actions; the same organism could not with 
equal force sustain the two functions at once, of graduaJ 
storage and sudden use. Of themselves, therefore, and 
without any external intervention, simply by the effect 
of the duality of the tendency involved in the original 
impetus and of the resistance opposed by matter to thia 
impetus, the organisms leaned some in the first direction, 
others in the second. To this scission there succeeded 
many other?. Hence the diverging lines of evolutioD, 
at least what is essential in them. But we must take into 
account retrogressions, arrests, accidents of every kind. 
And we must remember, above all, that each species 
behaves as if the general movement of life stopped at it 
instead of passing through it. It thinks only of itself, 
it lives only for itself. Hence the numberless etniggles 
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that we behold in nature. Hence a discord, striking 
aod terrible, but for which the original principle of life 
must not be held responsible. 

The part played by contingency in evolution is there- 
fore great. Contingent, generally, are the forms adopted, 
or rather invented. Contingent, relative to the obstacles 
encountered in a given place and at a given moment, 
is the dissociation of the primordial tendency into such and 
such complementary tendencies which create divergent 
lines of evolution. Contingent the arrests and set-backs; 
contingent, in large measure, the adaptations. Two 
things only are necessary: (1) a gradual accumulation 
of energy; (2) an elastic canalization of this energy in 
variable and indeterminable directions, at the end of which 
are free acts. 

This twofold result has been obtained in a particular 
way on our planet. But it might have been obtained 
by entirely different means. It was not necessary that 
life should fix its choice mainly upon the carbon of car- 
bonic acid. \Vhat was essential for it was to store solar 
energy; but, instead of asking the sun to separate, for 
instance, atoms of oxygen and carbon, it might (theoret- 
ically at least, and, apart from practical difficulties possibly 
tDsiirmountable) have put forth other chemical elements, 
n^iich would then have had to be associated or dissociated 
by entirely different physical means. And if the element 
characteristic of the substances that supply energy to the 
u-gant^m had been other than carbon, the element char- 
acteristic of the plastic substances would probably have 
been other than nitrogen, and the chemistry of living bodies 
would then have been raldically different from what it is. 
The result would have been living forms without any 
analogy to those we know, whose anatomy would have 
been different, whose physiology also would have been 
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different. Alone, the sensori-motor function would have 
been preserved, if not in its mechanism, at least in its 
effects. It is therefore probable that life goes on in other 
planets, in other solar systems also, under forms of which 
we have no idea, in physical conditions to which it seems to 
us, from the point of view of our physiology, to be ab- 
solutely opposed. If its essential aim is to catch up 
usable energy in order to expend it in explosive actions, 
it probably chooses, in each solar system and on each 
planet, as it does on the earth, the fittest means to get 
this result in the circumstances with which it is con- 
fronted. That is at least what reasoning by analogy leads 
to, and we use analogy the wrong way when we declare 
life to be impossible wherever the circumstances with 
which it is confronted are other than those on the earth. 
The truth is that life is possible wherever enei^ descends 
the incline indicated by Camot's law and where a cause 
of inverse direction can retard the descent — that ia to say, 
probably, in all the worlds suspended from all the stars. 
We go further: it is not even necessary that life should be 
concentrated and determined in organisms properly 90 
called, that is. in definite bodies presenting to the flow of 
energy ready-made though elastic canals. It can be con- 
ceived (although it can hardly be imagined) that energy 
might be saved up, and then expended on varying lined 
running across a matter not yet solidified. Every es- 
sential of life would still be there, since there would still 
be slow accumulation of energy and sudden release. There 
would hardly be more difference between this vitality, 
vague BJid formless, and the definite vitality we know,)| 
than there is, in our psychical life, between the state < 
dream and the state of waking. Such may have been t 
condition of life in our nebula before the condensation t 
matter was complete, if it be true that life springs foi 
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Mt the very moment when, as the effect of an inverse move- 
ment, the nebular matter appears. 

It is therefore conceivable that life might have assumed 
s totally different outward appearance and designed forma 
very different from those we know. With another chemical 
sabetratum, in other physical conditions, the impulsion 
would have remained the same, but it would have split 
up very differently in course of progress; and the whole 
would have traveled another road — whether shorter or 
longer who can tell? In any case, in the entire series of 
living beings no term would have been what it now is. 
Now, was it necessary that there should be a series, or 
terms? Why should not the unique impetus have been 
impressed on a unique body, which might have gone on 
evolving? 

This question arises, no doubt, from the comparison 
of life to an impetus. And it must be compared to an 
impetus, because no image borrowed from the physical 
world can give more nearly the idea of it. But it is only 
an image. In reality, life is of the psychological order, 
and it is of the essence of the psychical to enfold a 
confused plurality of interpenetrating terms. In 8f)ace, 
and in space only, is distinct multiplicity possible: a point 
is absolutely external to another point. But pure and 
empty unity, also, is met with only in space; it is that 
of a mathematical point, Abstract unity and abstract 
multiplicity are determinations of space or categories of 
the understanding, whichever we will, spatiality and in- 
leOectuality being molded on each other. But what is of 
psychical nature cannot entirely correspond with space, 
nor enter perfectly into the categories of the understanding. 
U my own person, at a given moment, one or manifold? 
If I declare it one, inner voices arise and protest — those 
<tf the sensations, feelings, ideas, among which my in- 
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dividuality is distributed. But, if I make it diEPtinctly 
manifold, my consciousness rebels quite as strongly; it 
affirms that my sensations, my feelings, my thoughts 
are abstractions which I effect on myself, and that each 
of my states impUes all the others. I am then (we must 
adopt the language of the understanding, since only 
the understanding has a language) a unity that is multiple 
and a multiplicity that is one;' but unity and multiplicity 
are only views of my personality taken by an understand- 
ing that directs its categories at me; I enter neither into 
one nor into the other nor into both at once, although 
both, united, may give a fair imitation of the mutual 
interpenetration and continuity that I find at the base of 
my own self. Such is my inner life, and such also is Ufe 
in general. ' While, in its contact with matter, Ufe is 
comparable to an impulsion or an impetus, regarded in 
itself it is an immensity of potentiality, a mutual encroach- 
ment of thousands and thousands of tendencies which 
nevertheless are "thousands and thousands" only when 
once regarded as outside of each other, that is, when 
spatialized. Contact with matter is what determines 
this dissociation. Matter divides actually what was but 
potentially manifold; and, in this sense, individuation 
is in part the work of matter, in part the result of life's 
own inclination. Thus, a poetic sentiment, which bursts 
into distinct verses, lines and words, may be said to have 
already contained this multiplicity of individuated ele- 
ments, and yet, in fact, it is the materiality of language 
that creates it. 

But through the words, lines and verai^ runs the simple 
inspiration which is the whole poem. So, among the 

<W« have dwelt on this point in an article entitled "IntroductioD 
JL U m^tsi^iyaique" {Revtie de m&aphynque et de morale, January, 1903, 
pp. 1-25). 
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dissociated individuals, one life goes on moving: every- 
where the tendency to individualize is opposed and at 
the same time completed by an antagonistic: and com- 
plementary tendency to associate, as if the manifold 
unity of life, drawn in the direction of multiplicity, mtide 
80 much the more effort to withdraw itself on to itself. 
A part is no sooner detached than it tends to reunite 
itself, if not to all the rest, at least to what is nearest 
to it. Hence, throughout the whole realm of hfe, a balanc- 
ing between individuation and afisociation. Individuals 
join together into a society; but the society, as soon as 
fonned, tends to melt the associated individuals into a new 
organism, so as to become itself an individual, able in 
its turn to be part and parcel of a new association. At the 
fewest degree of the scale of organisms we already find 
veritable associations, microbial colonies, and in these 
■Bsociations, according to a recent work, a tendency to 
individuate by the constitution of a nucleus.' The same 
tendency is met with again at a higher stage, in the proto- 
phytes, which, once having quitted the parent cell by way of 
division, remain united to each other by the gelatinous 
substance that surrounds them — also in those protozoa 
which begin by mingling their pseudopodia and end by 
velding themselves together. The " colonial" theory 
of the genesis of higher organisms is well known. The 
protozoa, consistmg of one single cell, are supposed to 
have fonned, by assemblage, aggregates which, relating 
themselves together in their turn, have given rise to 
aggregates of aggregates; so organisms more and more 
complicated, and also more and more differentiated, 
tre bom of the association of organisms barely differ- 
tDtiated and elementary.' In this extreme fonn, the 
'Cf. a pApor written (in RussiELn) by Sorkovski, and reviewed in the 
inaM hMajique, 18dS, p. 317. 

£d. Fnriar, Lt* Cobmia aaimaUt, Puis, 1897 (2ad sdilion). 
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theory is open to grave objections: more and more the 
idea seems to be gaioing ground, that polyzoisra is an 
exceptional and abnormal fact.' But it is none the less 
true that things happen as if every higher organism was 
born of an association of cells that have subdivided the 
work between them. Very probably it is not the cells 
that have made the individual by means of association; 
it is rather the individual that has made the cells by means 
of dissociation.' But this itself reveals to us, in the genesis 
of the individual, a haunting of the social form, as if the 
individual could develop only on the condition that its sub- 
stance should be spht up into elements having themseJves 
an appearance of individuality and united among them- 
selves by an appearance of sociality. There are numerous 
cases in which nature seems to hesitate between the two 
forms, and to ask herself if she shall make a society or on 
individual. The slightest push is enough, then, to make 
the balance weigh on one side or the other. If we take 
an infusorian sufficiently large, such as the Stentor, and 
cut it into two halves each containing a part of the nu- 
cleus, each of the two halves will generate an independent 
Stentor; but if we divide it incompletely, so that a pro- 
toplasmic communication is left t>etween the two halves, 
we shall see them execute, each from its side, correspond- 
ing movements: so that in this case it is enough that a 
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already find that the apparent individuality of the whole 

 Delftge, UHiridiii, 2nd edition. PariB. 1S03, p. 97. Cf. by the same 
Author, ' ' La OoncepUoa polyzolque des ^Iras" (Reru« Kientifiqut. 1S96, 
pp. 641-663). 

 This is the theory maintaiDcd by Kunstler. Dekge, Sedgwick, L&bM, 
ate- Il« developtnent, with bibliographical references, will be found in 
the work of Btuquet, Let «lr«a vivanU, Paris, 18d». 
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is the composition of an undefined number of potential 
individualities potentially associated. But, from top to 
bottom of the series of living beings, the same law is mani- 
fested. And it is this that we express when we say that 
unity and multiplicity are categories of inert matter, 
that the vital impetus is neither pure unity nor pure 
multiplicity, and that if the matter to which it communi- 
cates itself compels it to choose one of the two, its choice 
will never be definitive: it will leap from one to the other 
indefinitely. The evolution of life in the double direction 
<rf individuabty and association has therefore nothing 
accidental about it: it is due to the very nature of life. 

Essential also is the progress to reflextion. If our analysis 
is correct, it is consciousness, or rather supra-consciousness, 
that is at the origin of life. Consciousness, or supra- 
consciousneaa, is the name for the rocket whose extin- 
guished fragments fall back as matter; consciousness, 
again, is the name for that which subsists of the rocket 
Itself, passing through the fragments and lighting them 
up into organisms. But this consciousness, which is a 
need of creation, is made manifest to itself only where 
f»-eation is possible. It lies dormant when life is con- 
demned to automatism; it wakens as soon as the possi- 
bility of a choice is restored. That is why, in organisms 
unprovided with a nervous system, it varies according 
to the power of locomotion and of deformation of which 
the organism disposes. And in animab with a nervous 
system, it is proportional to the complexity of the switch- 
board on which the paths called sensory and the paths 
called motor intersect — that is, of the brain. How must 
this solidarity between the organism and consciousness 
be understood? 

We will not dwell here on a point that we have dealt 
with in former works. Let us merely recall that a theory 
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Buch as that according to which consciousness is attached 
to certain neurons, and is thrown off from thpir work like 
a phosphorescence, may be accepted by the scientist for the 
detail of analysis; it is a convenient mode of expression. 
But it is nothing else. In reality, a living being is a centre 
of action. It represents a certain sum of contingency 
entering into the world, that is to say, a certain quantity 
of possible action — a quantity variable with indlvidimls 
and especially with species. The nervous system of 
an ammal marks out the flexible lines on which its action 
will run (although the potential energy is accumulated 
in the muscles rather than in the nervous system itself); 
its nervous centres indicate, by their development and their 
configuration, the more or less extended choice it will 
have among more or less numerous and complicated 
actions. Now, since the awakening of consciousness in a 
living creature is the more complete, the greater the 
latitude of choice allowed to it and the larger the amotmt 
of action bestowed upon it, it is clear that the development 
of consciousness will appear to be dependent on that of 
the nervous centres. On the other hand, every state of 
consciousness being, in one aspect of it, a question put 
to the motor activity and even the beginning of a reply, 
there is no psychical event that does not imply the entry 
into play of the cortical mechanisms. Everything seems, 
therefore, to happen as if consciousness sprang from the 
brain, and as if the detail of conscious actixity were mod- 
eled on that of the cerebral activity. In reality, conscious- 
ness does not spring from the brain; but brain and con- 
sciousness correspond because equally they measure, the 
one by the complexity of its structure and the other by 
the intensity of its awareness, the quantity of choice that 
the living being has at its disposal. 
It is precisely because a cerebral state expresses simply 
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irh&t there is of nascent action in the corresponding 
psychical etate, that the psychical slate tells us more 
than the cerebral state. The consciousness of a Hving 
being, as we have tried to prove elsewhere, is inseparable 
from its brain in the sense in which a sharp knife is in- 
separable from its edge: the brain is the sharp edge by 
which consciousness cuts into the compact tissue of events, 
but the brain is no more coextensive with consciousness 
than the edge Is with the knife. Thus, from the fact that 
two brains, like that of the ape and that of the man, are 
vciy much alike, we canuot conclude that the correspond- 
ing consciousnesses arc comparable or commensurable. 

But the two brains may perhaps be less alike than 
we suppose. How can we help being struck by the fact 
that, while man is capable of learning any sort of exer- 
cise, of constructing any sort of object, in short of ac- 
quiring any kind of motor habit whatsoever, the faculty 
of combining new movements is strictly limited in the 
best-endowed animal, even in the ape? The cerebral 
characteristic of man is there. The human brain is 
made, like every brain, to set up motor mechanisms 
and to enable us to choose among them, at any instant, 
the one we shall put in motion by the pull of a trigger. 
But it differs from other brains in this, that the number 
rf mecbani.'-ms it can set up, and consequently the choice 
that it gives as to which among them shall be released, 
b unhmited. Now, from the limited to the unlimited 
there is all the distance between the closed and the open. 
It b not a difference of degree, but of kind. 

Radical therefore, also, is the difference between ani- 
mal consciousness, even the most intelligent, and human 
consciousness. For consciousness corresponds exactly to 
the living being's power of choice; it is co-extensive with 
the fringe of possible action that surrounds the real action: 
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consciousness is synonymous with invention and with 
freedom. Now, in the animal, invention is never any- 
thing but a variation on the theme of routine. Shut up 
in the habits of the species, it succeeds, no doubt, in en- 
larging them by its individual initiative; but it escapes 
automatism only for an instant, for just the time to create 
a new automatism. The gates of its prison close as soon 
as they are opened; by pulling at its chain it succeeds only 
in stretching it. With man, consciousness breaks the 
chain. In man, and in man alone, it sets itself free. The 
whole history of life until man has been that of the effort of 
consciousness to raise matter, and of the more or less com- 
plete overwhehning of consciousness by the matter which 
has fallen back on it. The enterprise was paradoxical, 
if, indeed, we may speak here otherwise than by metaphor 
of enterprise and of effort. It was to create with matter, 
which is necessity itself, an instrument of freedom, to 
make a machine which should triumph over mechanism, 
and to use the determinism of nature to pass through 
the meshes of the net which this very determinism had 
spread. But, everj'where except in man, consciousness 
has let itself be caught in the net whose meshes it tried 
to pass through: it has remained the captive of the 
mechauisms it has set up. Automatism, which it tries 
to draw in the direction of freedom, winds about it and 
drags it down. It has not the power to escape, because 
the energy it has provided for acts is almost all employed 
in maintaining the infinitely subtle and essentially unstable 
equiUbrium into which it has brought matter. But man 
not only maintains his machine, he succeeds in using it as 
he pleases. Doubtless he owes this to the superiority of 
his brain, which enables liim to build an unlimited number 
of motor mechanisms, to oppose new habits to the old 
onea unceasingly, and, by dividing automatism againat 
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itBelf, to nile it. He owes it to his language, which 
furnishes consciousness with an immaterial body in which 
to incarnate itself and thus exempts it from dwdling 
exclusively on material bodies, whose flux would soon 
drag it along and finally swallow it up. He owes it to 
social life, which stores and preserves efforts as language 
stores thought, fixes thereby a mean level to which in- 
(Uvidiials must raise themselves at the outset, and by this 
initial stimulation prevents the average man from slum- 
bering and drives the superior man to mount still higher. 
But our brain, our society, and our language are only the 
external and various signs of one and the same internal 
superiority. They tell, each after its manner, the unique, 
exceptional success which life has won at a given moment 
of its evolution. They express the difference of kind, 
and not only of degree, which separates man from the rest 
of the animal world. They let us guess that, while at the 
end of the vast spring-board from which life has taken its 
leap, all the others have stepped down, finding the cord 
Stretched too high, man alone has cleared the obstacle. 

It is in this quite special sense that man is the "term" 
tad the "end" of evolution. Life, we have said, transcends 
finality as it transcends the other categories. It is es- 
sentially a current sent through matter, drawing from it 
what it can. There has not, therefore, properly speaking, 
been any project or plan. On the other hand, it is abun- 
dantly evident that the rest of nature is not for the sake of 
m&n; we struggle like the other species, we have struggled 
against other species. Moreover, if the evolution of life 
had encountered other accidents in its course, if, thereby, 
the current of life had been otherwise divided, we should 
have been, physically and morally, far different from what 
re are. For these various reasons it would be wrong to 
icg&rd humanity, such as we have it before our eyes, aa 
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pre-figured in the evolutionary movement. It cannot 
even be said to be the outcome of the whole of evolution, 
for evolution has been accomplished on several divergent 
lines, and while the human species is at the end of one o£_ 
them, other lines have been followed with other specie! 
at their end. It is in a quite different sense that we bold 
humanity to be the ground of evolution. 

From our point of view, life appears in its entire 
as an immense wave which, starting from a centre, spre 
outwards, and which on almost the whole of its circum- 
ference is stopped and converted into oscillation: at one 
single point the obstacle has been forced, the impulsion 
has passed freely. It is this freedom that the humanJ 
form registers. Everywhere but in man, consciousneeM 
has bad to come to a stand; in man alone it has kept cm^ 
its way. Man, then, continues the vital movement in- 
definitely, although he does not draw along with him all 
that life carries in itself. On other lines of evolution there j 
have traveled other tendencies which life implied, and c 
which, since everything interpenetrates, man has, douU 
less, kept something, but of which he has kept only vei 
little. It is as if a vague and formless being, whom we t 
call, as we will, man or superman, had sought to Tea 
himself, and had succeeded only by abandoning a part of 
himself on the way. The losses are represented by the rest 
of the animal world, and even by the vegetable worid, 
at least in what these have that is positive and above (hM 
accidents of evolution. H 

From this point of view, the discordances of whidr-' 
nature offers us the spectacle are singularly weakened. 
The organized world as a whole becomes as the soil on 
which was to grow either man himself or a being who 
morally must resemble him. The animals, however 
distant they may be from our species, however bostils 
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to it, have none the less been useful travehng companions, 
on whom consciousness has unloaded whatever encum- 
brances it was dragging along, and who have enabled it to 
rise, in man. to heights from which it sees an unlimited 
horizon open again before it. 

It is true that it has not onJy abandoned cumbersome 
baggage on the way; it has also had to give up valuable 
goods. Consciousness, in man, is pre-eminently intellect. 
It Dsight have been, it ought, so it seems, to have been 
also intuition. Intuition and intellect represent two 
oppoate directions of the work of consciousness: intuition 
goes in the very direction of life, intellect goes in the in- 
verse direction, and thus finds itself naturally in accordance 
with the movement of matter. A complete and perfect 
humanity would be that in which these two forms of con- 
scious activity should attain their full development. And, 
between this humanity and ours, we may conceive any 
number of possible stages, corresponding to all the degrees 
imftginnhlp of intelligence and of intuition. In this 
Bes the part of contingency in the mental structure of 
our species. A different evolution might have led to 
a humanity either more intellectual still or more intuitive. 
In the humanity of which we are a part, intuition is, in 
fact, almost completely sacrificed to intellect. It seems 
that to conquer matter, and to reconquer its own self, 
consciousness has had to exhaust the best part of its power. 
This conquest, in the particular conditions in which it has 
been accomplished, has required that consciousness should 
adapt itself to the habits of matter and concentrate ail 
its attention on them, in fact determine itself more espe- 
cially as intellect. Intuition is there, however, but vague 
and above all discontinuous. It is a lamp almost ex- 
tinguished, which only gUmmers now and then, for a few 
moments at most. But it glimmers wherever a vital 
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interest is at stake. On our personality, on our liberty, 
on the place we occupy in the whole of nature, on our 
origin and perhaps also on our destiny, it throws a light 
feeble and vacillating, but which none the less pierces the 
darlsness of the night in which the intellect leaves us. 

These fleeting intuitions, which light up their object 
only at distant intervals, philosophy ought to seize, first 
to sustain them, then to expand them and so unite them 
together. The more it advances in this work, the more 
will it perceive that intuition is mind itself, and, in a cert^n 
sense, life itself: the intellect has been cut out of it by a 
process resembling that which has generated matter. 
Thus is revealed the unity of the spiritual life. We recog- 
nize it only when we place ourselves in intuition in order 
to go from intuition to the intellect, for from the intellect 
we shall never pass to intuition. 

Philosophy introduces us thus into the spiritual life. 
And it shows us at the same time the relation of the life 
of the spirit to that of the body. The great error of the 
doctrines on the spirit has been the idea that by isolating 
the spiritual life from all the rest, by suspending it in space 
as high as possible above the earth, they were placing it 
beyond attack, as if they were not thereby simply exposing 
it to be taken as an effect of mirage! Certainly they are 
right to listen to conscience when conscience affirms human 
freedom; but the intellect is there, which says that the 
cause determines its effect, that like conditions hkc, that 
all is repeated and that all is given. They are right to 
beUeve in the absolute reality of the person and in Ma 
independence toward matter; but science is there, which 
shows the interdependence of conscious life and cerebral 
activity. They are right to attribute to man a pri^^leged 
place in nature, to hold that the distance is infinite be- 
tween the animal and man; but the history of life la there^ 
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which makes us witness the genesis of species by gradual 
transformation, and seems thus to reintegrate man in ani- 
mality. When a strong instinct assures the probability 
of personal survival, they are right not to close their ears 
to its voice; but if there exist "souls" capable of an in- 
dependent hfe, whence do they come? When, how and 
why do they enter into this body which we see arise, 
quite naturally, from a mixed cell derived from the bodies 
of its two parents? All these questions will remain un- 
answered, a philosophy of intuition will be a negation 
of science, will be sooner or later swept away by science, 
if it does not resolve to see the life of the body just where 
it really is, on the road that leads to the life of the spirit. 
But it wiJI then no longer have to do with definite living 
bdngs. uLiSe as a whole, from the initial impulsion that 
thrust it into the world, will appear as a wave which rises, 
and which is opposed by the descending movement of 
matter. On the greater part of its surface, at different 
heights, the current is converted by matter into a vortex. 
At one point alone it passes freely, dragging with it the 
obstacle which will weigh on its progress but will not stop 
it. At this [K)int is humanity ; it is our privileged situation. 
On the other hand, this rising wave is consciousness, 
and, like all consciousness, it includes potentiaHties with- 
out number which interpenetrate and to which con- 
sequently neither the category of unity nor that of multi- 
pUcity is appropriate, made as they both are for inert 
matter. The matter that it bears along with it, and in 
the interstices of which it inserts itself, alone can divide 
it into distinct individualities. On flows the current, 
nmning through human generations, subdividing itself 
mto individuals. This subdivision was vaguely indicated 
in it, but could not have been made clear mthout matter. 
Thus souls are continually being created, which, never- 



270 



CREATIVE EVOLUTION 



tbeleas, in a certain sense pre-existed. They are nothing 
else than the little rills into which the great river of life 
divides itself, flowing through the body of humanity. 
The movement of the stream is distinct from the river bed, 
although it must adopt its winding course. Consciousness 
is distinct from the organism it animates, although it 
must undergo its vicissitudes. As the possible actions 
which a state of consciousness indicates are at every 
instant beginning to be carried out in the nervous centres, 
the brain underlies at every Instant the motor indications 
of the state of consciousness; but the interdependency of 
consciousness and brain is limited to this; the destiny 
of consciousness is not bound up on that account with the 
destiny of cerebral matter. Finally, consciousness is 
essentially free; it is freedom itself; but it carmot pass 
through matter without settling on it, without adapting 
itself to it : this adaptation is what we call intellectuality ; 
and the intellect, turning itself back toward active, that 
is to say free, consciousness, naturally makes it enter into 
the conceptual fornis into which it is accustomed to see 
matter fit. It will therefore always perceive freedom 
in the form of necessity; it will always neglect the part 
of novelty or of creation inherent in the free act ; it will 
always substitute for action itself an imitation artificial, 
approximative, obtained by compounding the old with the 
old and the same with the same. Thus, to the eyes of a 
philosophy that attempts to reabsorb intellect in intuition, 
many difficulties vanish or become light. But such & 
doctrine does not only facilitate speculation; it gives us 
also more power to act and to live. For, with it, we fed 
ourselves no longer isolated in humanity, humanity no 
longer seems isolated in the nature that it dominates. 
As the smallest grain of dust is bound up with our entire 
solar system, drawn along with it in that undivided move- 
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ment of descent which is materiality itself; so all organized 
beings, from the humblest to the highest; from the first 
origins of life to the time in which we are, and in all places 
as in all times, do but evidence a single impulsion, the 
inverse of the movement of matter, and in itself indivisible. 
All the living hold together, and all jrield to the same 
tremendous push. The animal takes its stand on the 
plant, man bestrides animaUty, and the whole of humanity, 
in space and in time, is one immense army gallopmg beside 
and before and behind each of us in an overwhelming 
charge able to beat down every resistance and clear the 
most formidable obstacles, perhaps even death. 



CHAPTER IV 

TBB CINEMATOGBAPHICAL MECHANISM OP THOUGHT 
THE MECHANISTIC ILLUSION — A GLANCE AT 
HISTORY OF SYSTEMS' — REAL BECOMINtJ AND 
EVOLUTIONISM. 



It remaina for us to examine in themselves two theoretical 
illusions which we have frequently met with before, but 
whose consequences rather than principle have hitherto 
concerned us. Such is the object of the present chapter. 
It will afford us the opportunity of removing certain 
objections, of clearing up certain misunderstandings, 
and, above all, of defining more precisely, by contrasting 
it with others, a philosophy which sees in duration the veiy_ 
stuff of reality. h 

Matter or mind, reality has appeared to us as & pev^ 
petual becoming. It makes itself or it unmakes itself, 
but it is never something made. Such 'is the intuition 
that we have of mind when we draw aside the veil which is 
interposed between our consciousness and ourselves. 
This, also, is what our intellect and senses themselves 
would show us of matter, if they could obtain a direct 
and disinterested idea of it. But, preoccupied before 
everything with the necessities of action, the intellect, 

 The part of thia chaptor which treats of the history u( sysUaaa, psr- 
ticuJ&rij' of the Greek philosophy, is only the very succinct riauini qCl 
views that we developed at length. frDm 1i)00 to 1004. in our lectti^| 
Rt the College de Fmncc. especially in a eourae on the Hittory of ijjj 
Idea of Time (1902-1903). We then compared the mechaniBm of oo^V 
aeptuftl thought lo that of the ciDematograpti- W« believ* ths coia* 
pfttuon will be useful here. 
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like the senses, is limited to taking, at intervals, views 
that are instantaneous and by that very fact immobile 
of the becoming of matter. Consciousness, being in its 
turn formed on the intellect, sees clearly of the inner life 
what is already made, and only feels confusedly the making. 
Thus, we pluck out of duration those moments that interest 
US, and that we have gathered along its course. These 
alone we retain. And we are right in so doing, while 
action only is in question. But when, in speculating on 
the TuUitre of the real, we go on regarding it as our practi- 
cal interest requires us to regard it, we become unable to 
perceive the true evolution, the radical becoming. Of 
becoming we perceive only states, of duration only in- 
stants, and even when we speak of duration and of becom- 
ing, it is of another thing that we are thinking. Such is 
the most striking of the two illusions we wish to examine. 
It consists in supposing that we can think the unstable 
by means of the stable, the moving by means of the im- 
mobile. 

The other illusion ia near aldn to the first. It has the 
same origin, being also due to the fact that we import 
into speculation a procedure made for practice. All 
action aims at getting something that we feel the want of, 
OT at creating something that does not yet exist. In this 
very special sense, it fills a void, and goes from the empty 
to the full, from an absence to a presence, from the unreal 
to the real. Now the unreality which is here in question 
is purely relative to the direction in which our attention 
13 engaged, for we are immersed in realities and cannot 
pass out of them; only, if the present reality is not the 
one we are seeking, we speak of the aJsenc« of this sought- 
for reality wherever we find the presence of another. We 
thus express what we have as a function of what we want. 
Tlus is quite legitimate in the sphere of action. But, 
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whether we will or no, we keep to this way of speakiDg, 
and also of thinking, when we speculate on the nature 
of things independently of the interest they have for 
U9, Thus arises the second of the two illusions. We 
propose to examine this first. It is due, bke the other, 
to the static habits that our intellect contracts when it 
prepares our action on things. Just as we pass throu^ 
the immobile to go to the moving, so we make use of 
the void in order to think the full. 

We have met with this illusion already in dealing with 
the fundamental problem of knowledge. The question, 
we then said, is to know why there is order, and not dis- 
order, in things. But the question has meaning only if 
we suppose that disorder, understood as an absence of 
order, is possible, or imaginable, or conceivable. Now, 
it is only order that is real; but, as order can take two 
forms, and as the presence of the one may be said to consist 
in the absence of the other, we speak of disorder whenever 
we have before us that one of the two orders for which 
we are not looking. The idea of disorder is then entirely 
practical. It corresponds to the disappointment of a 
certain expectation, and it does not denote the absence 
of all order, but only the presence of that order which does 
not offer us actual interest. So that whenever we try to 
deny order completely, absolutely, we find that we are leap- 
ing from one kind of order to the other indefinitely, and 
that the supposed suppression of the one and the other 
implies the presence of the two. Indeed, if we go on, 
and persist in shutting our eyes to this movement of the 
mind and all it involves, we are no longer dealing with an 
idea; all that is left of disorder is a word. Thus the 
problem of knowledge is complicated, and possibly made 
insoluble, by the idea that order fills a void and that its 
actual presence is superposed on its virtual absence. W« 
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go from absence to presence, from the void to the full, in 
virtue of the fundamental illusion of our understanding. 
That is the error of which we noticed one consequence in 
our last chapter. As we then anticipated, we must come 
to close quarters with this error, and finally grapple with 
it. We must face it in itself, in the radically false con- 
ception which it implies of negation, of the void and of the 
nought.' 

Philosophers have paid little attention to the idea 
of the nought. And yet it is often the hidden spring, 
the invisible mover of philosophical thinking. From 
the first awakening of reflection, it is this that pushes 
to the fore, right under the eyes of consciousness, the 
torturing problems, the questions that we cannot gaze 
at without feeling giddy and bewildered. I have no 
sooner commenced to philosophize than I ask myself 
why I exist; and when I take account of the intimate 
eonnection in which I stand to the rest of the universe, 
the difficulty is only pushed back, for I want to know 
why the universe exists; and if I refer the universe to a 
Principle immanent or transcendent that supports it or 
creates it, my thought rests on this principle only a few 
moments, for the same problem recurs, this time in its 
full breadth and generaHty; WTience comes it, and how 
can it be understood, that anything exists? Even here, in 
the present work, when matter has been defined as a kind 
of descent, this descent as the interruption of a rise, this 
rise itself as a growth, when finally a Principle of creation 
has been put at the base of things, the same question 
springs up: How — why does this principle exist rather 
than nothing? 

Now, if I push these questions aside and go straight 

 Tbe analysis of the ide& of the nought which we ^ve here (pp. 275- 
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to what hides behind them, this is what I find: — Exist- 
ence appears to me like a conquest over nought. I say 
to myself that there might be, that indeed there ought to 
be, nothing, and I then wonder that there is something. 
Or I represent all reality extended on nothing as on a 
carpet: at first waa nothing, and being has come by super- 
addition to it. Or, yet again, if something has always 
existed, nothing must always have served as its substratum 
or receptacle, and is therefore eternally prior. A glass 
may have always been full, but the liquid it contains never^ 
theless fills a void. In the same way, being may have 
always been there, but the nought which is filled, and, as 
it were, stopped up by it, pre-exists for it none the less, if 
not in fact at least in right. In short, I cannot get rid of 
the idea that the full is an embroidery on the canvas 
of the void, that being ia superimposed on nothing, and 
that in the idea of " nothing" there is less than in that of 
"something." Hence all the mystery. 

It is necessary that this mystery should be cleared up. 
It is more especially necessary, if we put duration and 
free choice at the base of things. For the disdain of 
metaphysics for all reality that endures comes precisely 
from this, that it reaches being only by passing through 
"not-being," and that an existence which endures seems 
to it not strong enough to conquer non-existence and itself 
posit itself. It is for this reason especially that it is in- 
clined to endow true being with a logical, and not a psy- 
chological nor a physical existence. For the nature of a 
purely logical existence ia such that it seems to be self- 
sufficient and to posit itself by the effect alone of the force 
immanent in truth. If I ask myself why bodies or minds 
exist rather tlian nothing, I lind no answer; but that a 
logical principle, sijch as A — A, should have the power 
of creating itself, triumphing over the nought throu^ 
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out eternity, seems to me natural. A circle drawn with 
chalk on a blackboard is a thing which needs explanation: 
this entirely physical existence has not by itself where- 
with to vanquish non-existence. But the "logical essence" 
of the circle, that is to say, the possibility of drawing it 
according to a certain law — in short, its definition — is a 
thing which appears to me eternal: it has neither place 
nor date; for nowhere, at no moment, has the drawing 
of a circle begun to be possible. Suppose, then, that the 
principle on which atl things rest, and which all things 
manifest possesses an existence of the same nature as that 
of the definition of the circle, or as that of the axiom 
A = A: the mystery of existence vanishes, for the being 
that is at the base of everything posits itself then in eternity, 
aa logic itself does. True, it will cost us rather a heavy 
sacrifice: if the principle of all things exists after the 
manner of a logical axiom or of a mathematical defini- 
tion, the things themselves must go forth from this principle 
like the appHcations of an axiom or the consequences of a 
definition, and there will no longer be place, either in the 
things nor in their principle, for efficient causahty under- 
stood in the sense of a free choice. Such are precisely 
the conclusions of a doctrine like that of Spinoza, or even 
that of Leibniz, and such indeed has been their genesis. 

Now, if we could prove that the idea of the nought, 
in the sense in which we take it when we oppose it to 
that of existence, is a paeudo-idea, the problems that are 
raised around it would become pseudo-problems. The 
hj-pothesis of an absolute that acts freely, that in an 
eminent sense endures, would no longer raise up intel- 
lectual prejudices. The road would be cleared for a 
philosophy more nearly approaching intuition, and which 
would no longer ask the same sacrifices of common 
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Let us then see what we are thinking about when we 
speak of "Nothing." To represent "Nothing," we must 
either imagine it or conceive it. Let us examine what 
this image or this idea may be. First, the image. 

I am going to close my eyes, stop my ears, extinguish 
one by one the sensations that come to me from the outer 
world. Now it is done; all my perceptions vanish, the 
material universe siniis into silence and the night. — I 
subsist, however, and cannot help myself subsisting. I 
am still there, with the organic sensations which come to 
me from the surface and from the interior of my body, 
with the recollections which my past perceptions have 
left behind them — nay, with the impression, most po^tive 
and full, of the void I have just made about me. How can 
I suppress all this? How eliminate myself? I can even, 
it may be, blot out and forget my recollections up to my 
immediate past; but at least I keep the consciousness 
of my present reduced to its extremest poverty, that is to 
say, of the actual state of my body. I will try, howe\'er, 
to do away even with this consciousness itself. I will 
reduce more and more the sensations my body sends in to 
me: now they are almost gone; now they are gone, they 
have disappeared in the night where all things ebe have 
already died away. But no! At the very instant that 
my consciousness is extinguished, another consciousness 
lights up — or rather, it was ab-eady aUght: it had arisen. 
the instant before, in order to witness the extinction of the= 
first; for the first could disappear only for another andL- 
in the presence of another. I see myself annihilated onl^^ 
if I have aheady resuscitated myself by an act which i^= 
positive, however involuntary and unconscious. So, dc=z 
what I will, I am always perceiving something, either fron^d 
without or from within. When I no longer know anythin^H 
of external objects, it is because I have taken refuge i-:^ 



THE IDEA OF 'NOTHING"' 

the consciousness that I have of myself. If I abolish this 
inner self, its very abolition becomes an object for an 
imagin&iy self which now perceives as an external object 
the self that is dying away. Be it external or internal, 
some object there always is that my imagination is repre- 
senting. My imagination, it is true, can go from one to 
the other, I can by turns imagine a nought of external 
perception or a nought of internal perception, but not both 
at once, for the absence of one consists, at bottom, in the 
exclusive presence of the other. But, from the fact that 
two relative noughts are imaginable in turn, we wrongly 
conclude that they are imaginable together: a conclusion 
the absurdity of which must be obvious, for we cannot 
imagine a nought without perceiving, at least confusedly, 
that we are imagining it, consequently that we are acting, 
that we are thinking, and therefore that something still 
sub^sts. 

The image, then, properly so called, of a suppression 
of everything is never formed by thought. The effort 
by which we strive to create this image simply ends in 
making us swing to and fro between the vision of an outer 
and that of an inner reaUty- In this coming and going 
of our mind between the without and the within, there is 
a point, at equal distance from both, in which it seems to 
us that we no longer perceive the one, and that we do not 
yet perceive the other; it is there that the image of 
"Nothing" is formed. In re^ility, we then perceive both, 
having reached the point where the two terms come to- 
gether, and the image of Nothing, so de6ned, is an image 
full of things, an image that includes at once that of the 
subject and that of the object and, besides, a perpetual 
saping from one to the other and the refusal ever to come 
Q either. Evidently this is not the nothing 
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neath being, for it already includes existence in general 
But we shall be told that, if the representation of Noth- 
ing, visible or latent, enters into the reasonings of philoso- 
phers, it is not as an image, but as an idea. It may be 
agreed that we do not imagine the annihilation of every- 
thing, but it will be claimed that we can conceive it. We 
conceive a polygon with a thousand sides, said Descartea, 
although we do not see it in imagination: it is enough 
we can clearly represent the possibility of constructing il 
So with the idea of the annihilation of everything. Noth-- 
ing simpler, it will be said, tlian the procedure by which 
we construct the idea of it. There is, in fact, not a single 
object of our experience that we cannot suppose annihilated. 
Extend this annihilation of a first object to a second, 
then to a third, and so on as long as you please: the nought 
is the limit toward which the operation tends. And the 
nought so defined is the annihilation of everything. That 
is the theory. We need only consider it in this form to see 
the absurdity it involves. 

An idea constructed by the mind is an idea only if 
its pieces are capable of coexisting; it is reduced to a 
mere word if the elements that we bring together to com- 
pose it are driven away as fast as we assemble them. 
When I have defined the circle, I easily represent a black 
or a white circle, a circle in cardboard, iron, or brass, a 
transparent or an opaque circle — bat not a square circle, 
because the law of the generation of the circle excludes 
the possibihty of defining this figure with straight lines. 
So my mind can represent any existing thing whatever 
as annihilated; — but if the annihilation of anything by 
the mind is an operation whose mechanism implies that it 
works on a part of the whole, and not on the whole itself, 
then the extension of such an operation to the totality 
of things becomes self-contradictory and absurd, and the 
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idea of an annihilatioQ of everything presents the same 
character as that of a square circle: it is not an idea, it 
is only a word. So let us examine more closely the 
mechaniatn of the operation. 

In fact, the object suppressed is either external or 
internal: it is a thing or it is a state of consciousness. 
Let us consider the first case. I annihilate in thought 
an external object: in the place where it was, there is 
no longer anything. — No longer anything of that object, 
of course, but another object has taken its place: there is 
DO absolute void in nature. But admit that an absolute 
void is possible : it is not of that void that I am thinking 
when I say that the object, once annihilated, leaves its 
place unoccupied; for by the hypothesis it is a place, that 
is a void limited by precise outlines, or, in other words, a 
kind of thing. The void of which I speak, therefore, is, at 
bottom, only the absence of some definite object, which 
was here at first, ia now elsewhere and, in so far as it is no 
longer in its former place, leaves behind it, so to speak, the 
void of itself. A being unendowed with memory or 
prevision would not use the words "void" or "nought;" 
he would express only what is and what is perceived; 
now, what is, and what is perceived, is the presence of 
one thing or of another, never the absence of anything. 
There is absence only for a being capable of remem- 
bering and expecting. He remembered an object, and 
perhaps expected to encounter it again; be finds another, 
and he expresses the disappointment of his expectation 
(an expectation sprung from recollection) by saying that 
be no longer finds anything, that he encounters "nothing." 
Even if he did not expect to encounter the object, it is a 
poesible expectation of it, it is still the falsification of bis 
eventual expectation that be expresses by saying that the 
object ia no longer where it was. Wbat he perceives in 
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reality, what he will succeed in effectively thinking of, 
is the presence of the old object in a new place or that of a 
new object in the old place; the rest, all that is expressed 
negatively by such words as "nought" or the "void, 
not so much thought as feeling, or, to speak more exactly^ 
it is the tinge that feeling gives to thought. The idea 
of annihilation or of partial nothingness is therefore 
formed here in the course of the substitution of one 
thing for another, whenever this substitution is thought 
by a mind that would prefer to keep the old thing in 
the place of the new, or at least conceives this prefo 
ence as possible. The idea implies on the subjective 
side a preference, on the objective side a substitutioDf 
and is nothing else but a combination of, or rather 
interference between, this feeling of preference and thif 
idea of substitution. 

Such is the mechanism of the operation by which our 
mind annihilates an object and succeeds in represent- 
ing in the external world a partial nought. Let us noi 
Bee how it represents it within itself. We find in ouiw 
selves phenomena that are produced, and not phenomena' 
that are not produced. I experience a sensation or aa 
emotion, I conceive an idea, I form a resolution: my 
consciousness perceives these facts, which are so many 
presences, and there is no moment in which facts of thifl 
kind are not present to me. I can, no doubt, interrupt 
by thought the course of my inner life; I may suppose 
that I sleep without dreaming or that I have ceased ttt 
exist; but at the very instant when 1 make this suppotti 
tion, I conceive myself, I imagine myself watching over my 
slumber or surviving my annihilation, and I give up peN 
ceiving myself from within only by taking refuge in the 
perception of myself from without. That is to say that 
here again the full always succeeds the full, and that u 
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intelligence that was only intelligence, that bad neither 
regret nor desire, whose movement was governed by 
the movement of its object, could not even conceive an 
absence or a void. The conception of a void arises 
here when consciousness, lagging behind itself, remains 
attached to the recollection of an old state when another 
state is already present. It is only a comparison be- 
tween what is and what could or ought to be, between 
the full and the full. In a word, whether it be a void of 
matter or a void of consciousness, the represeniation of/i 
the void is always a representation which is full and which I 
resolves itself on analysis into two positive elements: the idea, I 
distinct or confused, of a svbstitution, and the feeling, ex-W 
perienced or imagined, of a desire or a regret. 

It follows from this double analysis that the idea of 
the absolute nought, in the sense of the annihilation of 
everything, is a self-destructive idea, a pseudo-idea, a 
mere word. If suppressing a thing consists in replacing 
it by another, if thinidng the absence of one thing is 
only possible by the more or less explicit representation 
of the presence of some other thing, if, in short, anni- 
hilation signifies before anything else substitution, the 
idea of an "annihilation of everything" is as absurd as 
that of a square circle. The absurdity is not obvious, 
because there exists no particular object that cannot be 
supposed annihilated; then, from the fact that there is 
nothing to prevent each thing in turn being suppressed in 
thought, we conclude that it is possible to suppose them sup- 
pressed altogether. We do not see that suppressing each 
thing in turn consists precisely in replacing it in proportion 
and degree by another, and therefore that the suppression 
of absolutely everything implies a downright contradic- 
tion in terms, since the operation consists in destroy- 
ing the very condition that makes the operation possible. 
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But the illusion ia tenacioiis. Though suppressing 
one thing consists in fact in substituting another for it, 
we do not conclude, we are unwilling to conclude, that 
the annihilation of a thing in thought implies the ButH. 
stitution in thought of a new thing for the old. 
agree that a thing is always replaced by another thii 
and even that our mind cannot think the disappearance' 
of an object, external or internal, without thinking — 
under an indeterminate and confused form, it ia true — 
,■ that another object is substituted for it. But we add 
i that the representation of a disappearance is that of a 
I phenomenon that is produced in space or at least in time^ 
'that consequently it still implies the calling up of an 
image, and that it is precisely here that we have to free 
ourselves from the imagination in order to appeal to 
the pure understanding. "Let us therefore no longer 
speak," it will be said, "of disappearance or annihilation; 
these are physical operations. Let us no longer repre- 
sent the object A as annihilated or absent. Let us say 
simply that we think it "non-existent." To annihilate 
it is to act on it in time and perhaps also in space; it 
is to accept, consequently, the condition of spatial and 
temporal existence, to accept the universal connection 
that binds an object to all others, and prevents it from 
disappearing without being at the same time replaced. 
But we can free ourselves from these conditions; all 
that is necessary is that by an effort of abstraction we 
should call up the idea of the object A by itself, that 
we should agree first to consider it as existing, and then, 
by a stroke of the intellectual pen, blot out the clause. 
The object will then be, by our decree, non-existent," 

Very well, let us strike out the clause. We must 
not suppose that our pen-stroke is self-sufficient — that 
it can be isolated from the rest of things. We shall see 
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that it carries with it, whether we will or no, all that we 
tried to abstract from. Let us compare together the two 
ideas — the object A supposed to exist, and the same 
object supposed "non-existent." 

The idea of the object A, supposed existent, is the 
Representation pure and simple of the object A, for we 
cannot represent an object without attributing to it, 
by the very fact of representing it, a certain reality. Be- 
tween thinking an object and thinking it existent, there 
is absolutely no difference, Kant has put this point 
in clear light in his criticism of the ontological argument. 
Then, what is it to think the object A non-existent? To 
represent it non-existent cannot consist in withdrawing 
from the idea of the object A the idea of the attribute 
"existence," since, I repeat, the representation of the 
existence of the object is inseparable from the representation 
of the object, and indeed is one with it. To represent the 
object A non-existent can only consist, therefore, in adding 
something to the idea of this object: we add to it, in 
lact, the idea of an exclusion of this particuJar object by 
I reality in general. To think the object A as non- 
tent 19 first to think the object and consequently to 
c it existent; it is then to think that another reality, 
[th which it is incompatible, supplants it. Only, it is 
eless to represent this latter reahty explicitly; we are 
t concerned with what it is; it is enough for us to know 
At it drives out (he object A, which alone is of interest 
> us. That is why we think of the expulsion rather than 
[ the cause which expels. But this cause is none the 
i present to the mind; it ia there in the unpUcit state, 
At which expels being inseparable from the expulsion 
I the hand which drives the pen is inseparable from the 
m-stroke. The act by which we declare an object 
1 therefore posits the existence of the real in general. 
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In other words, to represent an object as unreal caniu 
consist in depriving it of every kind of existence, since the 
representation of an object is necessarily that of the object 
existing. Such an act consists simply in declaring that the 
existence attached by our mind to the object, and i 
separable from its representation, is an existence whcd 
ideal — that of a mere possible. But the "ideality" of a 
object, and the "simple possibility" of an object, haw 
meaning only in relation to a reality that drives into t 
region of the ideal, or of the merely possible, the object" 
which is incompatible with it. Suppose the stronger and 
more substantial existence annihilated: it is the attenuated 
and weaker existence of the merely possible that 1 
the reality itself, and you will no longer be representln 
the object, then, as non-existent. In other words, 
however strange our assertion may seem, there is mon 
and not less, in the idea of an object conceived as "not exi 
ing" than in the idea of this same object conceived as "exi 
ing"; for the idea of the object "not existing" is necessarily 
the idea of the object "existing" mlh, in addition, the Teprt- 
sentation of an exclusion of this object by the actual Tealitj/ 
taken in blode. 

But it will be claimed that our idea of the non-existent 
is not yet sufficiently cut loose from every imaginative 
element, that it is not negative enough. "No matter," 
we shall be told, " though the unreality of a thing consist 
in its exclusion by other things; we want to know nothing 
about that. Are we not free to direct our attention where 
we please and how we please? Well then, after ha\-ing 
called up the idea of an object, and thereby, if you will 
have it 80, supposed it existent, we shall merely couple 
to our affirmation a ' not,' and that will be enough to make 
us think it non-existent. This is an operation entirely 
intellectual, independent of what happens outside tha 
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mind. So let us think of anything or let us think of the 
totality of things, and then write in the margin of our 
thought the 'not/ which prescribes the rejection of what it 
contains: we annihilate everything mentally by the 
mere fact of decreeing its annihilation." — Here we have 
it! The very root of all the difficulties and errors with 
which we are confronted is to be found in the power ascribed 
here to negation. We represent negation aa exactly 
symmetrical with afRrmation. We imagine that negation, 
like affirmation, is self-sufficient. So that negation, like 
Affirmation, would have the power of creating ideas, with 
this sole difference that they would be negative ideas. 
By affinning one thing, and then another, and so on ad 
injmitum, I form the idea of "All;" so, by denying one 
thing and then other things, finally by denying All, I 
arrive at the idea of Nothing. — But it is just this a-ssimila- 
tion which is arbitrary. We fail to see that while affirma- 
tion is a complete act of the mind, which can succeed in 
building up an idea, negation is but the half of an intel- 
lectual act, of which the other half is understood, or rather 
put off to an indefinite future. We fail to see that while 
&Sirmation is a purely intellectual act, there enters into 
negation an element which is not intellectual, and that it 
ia precisely to the intrusion of this foreign element that 
negation owes its specific character. 

To begin with the second point, let us note that to 
deny always consists in setting aside a possible affirma- 
tion.' Negation is only an attitude taken by the mind 
an eventual affirmation. When I say, "This 
black," I am speaking of the table; I have seen 

|^K»Ot, CriHgueo/ Pure fleason, 2nd edition, p. 737: " From the point 
F our lciiowl«dge in general . . . the peculiar (unction of 
pKtive propoBitions is simply to prevent error." Cf. Sigwart, LogHc, 
i edition, vol. i. pp. 150 S. 
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it black, and my judgment expresses what I have seen. 
But if I say, "Thia table is not white," I surely do not 
express something I have perceived, for I have seen black, 
and not an absence of white. It is therefore, at bottom, 
not on the table itself that I bring thia judgment to bear, 
but rather on the judgment that would declare the table 
white. I judge a judgment and not the table. The 
proposition, "This table is not white," implies that you 
might believe it white, that you did believe it such, or that 
I was going to believe it such. I warn you or myself that 
this judgment is to be replaced by another (which, it is 
true, I leave imdetermined). Thus, while affirmation 
bears directly on the thing, negation aims at the thing only 
indirectly, through an interposed affirmation. An affirma- 
tive proposition expresses a judgment on an object; a 
negative proposition expresses a judgment on a judgment. 
Negation, therefore, differs from ajjirmalion properly to 
called in that it is an affirmalion of the second degrtei^ 
it affirms something of an affirmalion which itself affi 
something of an object. 

But it follows at once from this that negation is t 
the work of pure mind, I should say of a mind placed 
before objects and concerned with them alone. When 
we deny, we give a lesson to others, or it may be to our- 
selves. We take to task an interlocutor, real or possible, 
whom we find mistaken and whom we put on his guard. 
He was affirming something: we tell him he ought to 
afiirm something else (though without specifying the 
affirmation which must be substituted). There is oo 
longer then, simply, a person and an object; there is, 
in face of the object, a person speaking to a person, oppos- 
ing him and aiding him at the same time; there is a be- 
ginning of society. Negation aims at some one, and not 
only, like a purely intellectual operation, at some thing. 
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It is of a pedagogical and social nature. It sets straight 
or rather warns, the person warned and set straight being 
possibly, by a kind of doubling, the very peraon that 
speska. 

So much for the second point; now for the first. We 
said that negation is but the half of an intellectual act, 
of which the other half is left indeterminate. If I pro- 
nounce the negative proposition, "This table is not white," 
I mean that you ought to substitute for your judgment, 
'"The table is white," another judgment. I give you an 
admonition, and the admonition refers to the necessity 
of a substitution. As to what you ought to substitute 
for your affirmation, I tell you nothing, it is true, Thia 
may be because I do not know the color of the table; 
but it is also, it is indeed even more, because the white 
color is that alone that interests ua for the moment, so that I 
only need to tell you that some other color will have to be 
substituted for white, without having to say which. A 
negative judgment is therefore really one which indicates 
a need of substituting for an affirmative judgment another 
affirmative judgment, the nature of which, however, is 
not specified, sometimes because it ia not known, more 
often because it fails to offer any actual interest, the 
attention bearing only on the substance of the first. 

Thus, whenever I add a "not" to an affirmation, when- 
ever I deny, I perform two very definite acts: (1) I interest 
myself in what one of my fellow-men affirms, or in what he 
was going to say, or in what might have been said by an- 
other Me, whom I anticipate; (2) I announce that some 
other affirmation, whose content I do not specify, will 
have to be substituted for the one I find before me. Now, 
in neither of these two acts is there anything but affirma- 
tion. The sui generis character of negation is due to 
fuperimposing the first of these acts upon the second. 
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It is in vain, then, that we attribute to negation the power 
of creating ideas sui generis, symmetrical with those that 
affirmation creates, and directed in a contrary sense. No 
idea will come forth from negation, for it has do other 
content than that of the affirmative judgment which it 
judges. 

To be more precise, let us consider an existential, in- 
stead of an attributive, judgment. If I say, "The object 
A does not exist," I mean by that, first, that we might 
believe that the object A exists: how, indeed, can we think 
of the object A without thinking it existing, and, once 
again, what difference can there be between the idea of 
the object A existing and the idea pure and simple of the 
object A? Therefore, merely by saying "The object A," 
I attribute to it some kind of existence, though it be that 
of a mere possible, that is to say, of a pure idea. And 
consequently, in the judgment "The object A is not," 
there is at first an afHrmatioQ such as "The object A ha^ 
been," or "The object A will be," or, more generally, 
"The object A exists at least as a mere possible." Now, 
when I add the two words "is not," I can only mean that 
if we go further, if we erect the possible object into a real 
object, we shall be mistaken, and that the possible of which 
I am speaking is excluded from the actual reality aa 
incompatible with it. Judgments that posit the non- 
existence of a thing are therefore judgments that formu- 
late a contrast between the possible and the actual (that 
is, between two kinds of existence, one thought and the 
other found), where a person, real or imaginary, wrongly 
believes that a certain possible is realized. Instead of 
this possible, there is a reality that differs from it and re- 
jects it: the negative judgment expresses this contrast, 
but it expresses the contrast in an intentionally incomplete 
form, because it is addressed to a person who is sup- 
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posed to be interested exclusively in the possible that is 
indicated, and 13 not concerned to know by what kind 
of reality the possible is replaced. The expression of 
the substitution is therefore bound to be cut short. In- 
stead of affirming that a second term is substituted for 
the first, the attention which was originally directed to 
the first term will be kept fixed upon it, and upon it alone. 
And, without going beyond the first, we shall implicitly 
affirm that a second term replaces it in saying that the 
fiist "is not." We shall thus judge a judgment instead 
of judging a thing. We shall warn others or warn our- 
selves of a possible error instead of supplying positive 
information. Suppress every intention of this kind, give 
knowledge back its exclusively scientific or philosophical 
character, suppose in other words that reality comes itself 
to inscribe itself on a mind that cares only for things and 
is not interested in persona: we shall affirm that such or 
such a thing is, we shall never affirm that a thing is not. 

How comes it, then, that affirmation and negation 
are so persistently put on the same level and endowed 
with an equal objectivity? How comes it that we have 
eo much difficulty in recognizing that negation is sub- 
jective, artificially cut short, relative to the human mind 
and still more to the social life? The reason is, no doubt, 
that both negation and affirmation are expressed in propo- 
sitions, and that any proposition, being formed of words, 
which symbohze concepts, is something relative to social 
life and to the human intellect. Whether I say "The 
ground is damp" or "The ground is not damp," in both 
eases the terms "ground" and "damp" are concepts more 
or lees artificially created by the mind of man — extracted, 
by his free initiative, from the continuity of experience. 
In both cases the concepts are represented by the same 
ooDveDtional words. In both cases we can say indeed 



that the proposition aims at a social and pedago^cal e 
since the first would propagate a truth as the second would 
prevent an error. From this point of view, which ia 
that of formal logic, to affinn and to deny are indeed 
two mutually symmetrical acts, of which the first estab- 
lishes a relation of agreement and the second a relation 
of disagreement between a subject and an attribute. 
But how do we fail to see that the symmetry ia altogether 
external and the likeness superficial? Suppose language 
fallen into disuse, society dissolved, every intellectual 
initiative, every faculty of self-reflection and of self- 
judgment atrophied in man; the dampness of the ground 
will subsist none the less, capable of inscribing itself auto- 
matically is sensation and of sending a vague idea to the 
deadened intellect. The intellect will still affirm, in implicit 
terras. And consequently, neither distinct concepts, nor 
words, nor the desire of spreading the truth, nor that of 
bettering oneself, are of the very essence of the affirmation. 
But this passive intelligence, mechanically keeping step 
with experience, neither anticipating nor following the 
course of the real, would have no wish to deny. It could 
not receive an imprint of negation; for, once again, that 
which exists may come to bo recorded, but the non-ex- 
istence of the non-existing cannot. For such an intellect 
to reach the point of denying, it must awake from its torpor, 
formulate the disappointment of a real or possible expect- 
ation, correct an actual or possible error — in short, propose 
to teach others or to teach itself. 

It is rather difficult to pereeive this in the example 
we have chosen, but the example is indeed the more in- 
structive and the argument the more cogent on that 
account. If dampness is able automatically to come and 
record itself, it is the same, it will be said, with non-damp- 
ness; for the dry as well as the damp can give impressions 
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to sense, which will transmit thenij as more or less distinct 
ideas, to the intelligence. In this sense the negation 
of dampness is as objective a thing, as purely intellectual, 
as remote from every pedagogical intention, as affirmation. 
—But let us look at it more closely: we shall see that the 
negative proposition, "The ground is not damp," and the 
affirmative proposition, "The ground ia dry," have en- 
tirely different contents. The second implies that we 
know the dry, that we have experienced the specific 
SNisations, tactile or visual for example, that are at the 
base of this idea. The first requires nothing of the sort; 
it could equally well have been formulated by an intelligent 
fish, who had never perceived anything but the wet. It 
would be necessary, it is true, that this fish should have 
risen to the distinction between the real and the possible, 
and that he should care to anticipate the error of his 
feltow-fisbes, who doubtless consider as alone possible 
the condition of wetness in which they actually live. Keep 
strictly to the terms of the proposition, "The ground is 
not damp," and you will find that it means two things: 
(1) that one might believe that the ground is damp, (2) 
that the dampness is replaced in fact by a certain quality i. 
Tlua quality is left indeterminate, either because we have 
no positive knowledge of it, or because it has no actual 
interest for the person to whom the negation is addressed. 
To deny, therefore, always consists in presenting in 
an abridged form a system of two affirmations: the one 
determinate, which applies to a certain possible; the 
other indeterminate, referring to the unknown or in- j 
different reality that supplants this possibility. The 
second affirmation is virtually contained in the judgment 
we apply to the firet, a judgment which is negation it- 
self- And what gives negation its subjective character 
I precisely this, that in the discovery of a replacement 
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it takes account only of the replaced, and is 
cemed with what replaces. The replaced exists only 
as a conception of the mind. It is necessary, in order 
to continue to see it, and consequently in order to speak 
of it, to turn our back on the reality, which flows from the 
past to the present, advancing from behind. It is this 
that we do when we deny. We discover the change, 
or more generally the substitution, as a traveller would 
see the course of his carriage if he looked out behind, and 
only knew at each moment the point at which he had 
ceased to be; he could never determine his actual position 
except by relation to that which he had just quitted, in- 
stead of grasping it in itself. M 

To sum up, for a mind which should follow purelfl 
and simply the thread of experience, there would be naf 
void, no nought, even relative or partial, no possible 
negation. Such a mind would see facts succeed facts, 
states succeed states, things succeed things. What : 
would note at each moment would be things existini 
states appearing, events happening. It would live 
the actual, and, if it were capable of judging, it woo] 
never affirm anything except the existence of the pre 

Endow this mind with memory, and especially wiflj 
the desire to dwell on the past; give it the faculty i 
dissociating and of distinguishing: it will no longer only 
note the present state of the passing reaUty; it wiU repre- 
sent the passing as a change, and therefore as a contrast 
between what has been and what is. And as there is no 
essential difference between a past that we remember 
and a past that we imagine, it will quickly rise to the idcM 
of the "possible" in general. ^M 

It will thus be shunted on to the siding of negatiooP 
And especially it will be at the point of representing 
a disappearance. But it viW not yet have reached it. 
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To represent that a thing has disappeared, it ia not enough 
to perceive a contrast between the past and the present; 
it is necessary besides to turn our back on the present, 
to dwell on the past, and to think the contrast of the past 
with the present in terms of the past only, without letting 
the present appear in it: 

The idea of annihilation is therefore not a pure idea; 
it implies that we regret the past or that we conceive it 
as regrettable, that we have some reason to linger over 
it. The idea arises when the phenomenon of substitition 
is cut in two by a mind which considers only the first half, 
because that alone interests it. Suppress all interest, 
all feeling, and there is nothing left but the reality that 
flows, together with the knowledge ever renewed that it 
impresses on us of its present state. 

From annihilation to negation, which is a more general 
operation, there is now only a step. All that is necessary 
is to represent the contrast of what is, not only with what 
has been, but also with all that might have been. And 
we must express this contrast as a function of what might 
have been, and not of what is; we must affirm the existence 
of the actual while looking only at the possible. The 
formula we thus obtain no longer expresses merely a 
disappointment of the individual; it is made to correct 
or guard against an error, which is rather supposed to bo 
the error of another. In this sense, negation has a peda- 
gogical and social character. 

Now, once negation is formulated, it presents an aspect 
symmetrical vdth that of affirmation; if affirmation affirms 
an objective reahty, it seems that negation must affirm 
a non-reality equally objective, and, so to say, equally 
real. In which we are both right and wrong: wrong, 
because negation cannot be objectified, in so far as it is 
negative; right, however, in that the negation of a thing 
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implies the latent affirmation of its replacement by some- 
thing else, which we systematically leave on one side. 
But the negative form of negation benefits by the affirma- 
tion at the bottom of it. Bestriding the positive solid 
reality to which it is attached, this phantom objectifies 
itself. Thus is formed the idea of the void or of a partial 
nought, a thing being supposed to be replaced, not by_ 
another thing, but by a void which it leaves, that is, injM 
the negation of itself. Now, as this operation works oifl 
anything whatever, we suppose it performed on each thing 
in turn, and finally on all things in block. We thus obtain 
the idea of absolute Nothing. If now we analyze this idea 
of Nothing, we find that it is, at bottom, the idea of 
Everything, together with a movement of the mind that 
keeps jumping from one thing to another, refuses to stand 
still, and concentrates all its attention on this refusal 1 
never determining its actual position except by relation 
to that which it has just left. It is therefore an idei 
eminently comprehensive and full, as full and corapre 
hensive as the idea of All, to which it is very closely akin. 

How then can the idea of Nought be opposed to that ' 
of All? Is it not plain that this is to oppose the full to 
the full, and that the question, "Why does something 
exist?" is consequently without meaning, a pseudo- 
problem raised about a pseudo-idea? Yet we must say 
once more why this phantom of a problem haunts the mind 
with such obstinacy. In vain do we show that in the 
idea of an "annihilation of the real" there is only the image 
of all reahties expelling one another endlessly, in a circle; 
in vain do we add that the idea of non-existence is outeJ 
that of the expulsion of an imponderable existence, or | 
"merely possible" existence, by a more substantial i 
istence which would then be the true reaUty ; in vain do n 
find in the sui generis form of negation an element \ 
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IB not intellectual — negation being the judgment of a 
judgment, an admonition given to some one else or to 
oneself, so that it is absurd to attribute to negation the 
power of creating ideas of a new kind, viz. ideas without 
content; — in spite of all, the conviction persists that before 
things, or at least under things, there is "Nothing." If 
we seek the reason of this fact, we shall find it precisely 
In the feeling, in the social and, so to speak, practical 
element, that gives its specific form to negation. The 
greatest philosophic difficulties arise, as we have said, 
from the fact that the forms of human action venture 
outside of their proper sphere. We are made in order 
to act as much as, and more than, in order to think — 
or rather, when we follow the bent of our nature, it ia in 
order to act that we think. It is therefore no wonder 1 
tiiat the habits of action give their tone to those of thought, 
and that our mind always perceives things in the same 
(nder in which we are accustomed to picture them when we 
propose to act on them. Now, it is unquestionable, as 
we remarked above, that every human action has its 
starting-point in a dissatisfaction, and thereby in a feefing ' 
of absence. We should not act if we did not set before 
ourselves an end, and we seek a thing only because we feel 
the lack of it. Our action proceeds thus from "nothing" 
to "something," and its very essence is to embroider 
"something" on the canvas of "nothing." The truth 
is that the "nothing" concerned here is the absence not 
BO much of a thing as of a utility. If I bring a visitor 
into a room that I have not yet furnished, I say to him 
that "there is nothing in it." Yet I know the room is 
Jull of air; but, as we do not sit on air, the room truly 
contains nothing that at this moment, for the visitor 
and for myself, counts for anjthing. In a general way, 
human work consists in creating utility; and, as long as 
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the work is not done, there la "nothing" — nothing that we 
want. Our life is thus spent in filling voids, which our 
intellect conceives under the influence, by no means 
intellectual, of desire and of regret, under the pressure of 
vital necessities; and if we mean by void an absence of 
utility and not of things, we may say, in this quite relative 
sense, that we are constantly going from the void to the 
full: such is the direction which our action takes. Our 
speculation cannot help doing the same; and, naturally, 
it passes from the relative sense to the absolute sense, 
since it is exercised on things themselves and not on the 
utility they have for us. Thus is implanted in us the idea 
that reality fills a void, and that Nothing, conceived as 
an absence of everything, pre-exists before all things in 
right, if not in fact. It is this illusion that we have tried 
to remove by showing that the idea of Nothing, if we try 
to see in it that of an annihilation of all things, is self- 
destructive and reduced to a mere word; and that if, < 
the contrary, it is truly an idea, then we find in it as mm 
matter as in the idea of All. 



This long analysis has been necessary to show ' 
a self-sufficient reality is not necessarily a reality fan 
to duration. If we pass (consciously or unconsciously) 
through the idea of the nought in order to reach that 
of being, the being to which we come is a logical or mathe- 
matical esseace, therefore non-temporal. And, conse- 
quently, a static conception of the real is forced on ua: 
everything appears given once for all, in eternity. But 
we must accustom ourselves to think being directly, 
without making a detour, without first appealing to 
the phantom of the nought which interposes itself be- 
tween it and us. We must strive to see in order to sec, 
and no longer to see in order to act. Then the AbsoluUt 



▼1.1 FORM AND BECOMING 299 

is revealed very near ua and, in a certain measure, in us. 
It ia of psychological and not of mathematical nor logical 
essence. It lives with us. Like us, but in certain aspects 
infinitely more concentrated and more gathered up in 
itself, it endures. 

But do we ever think true duration? Here again 
a direct taking possession is necessary. It is no use 
trying to approach duration: we must install ourselves 
within it straight away. This is what the intellect gener- 
ally refuses to do, accustomed as it is to think the moving 
by means of the unmovable. 

The function of the intellect is to preside over actions. 
Now, in action, it is the result that interests us; the means 
matter little provided the end is attained. Thence it 
comes that we are altogether bent on the end to be realized, 
generally trusting ourselves to it in order that the idea may 
become an act; and thence it comes also that only the goal 
where our activity will rest is pictured explicitly to our 
mind: the movements constituting the action itself either 
dude our consciousness or reach it only confusedly. Let 
us consider a very simple act, like that of lifting the arm. 
Where should we be if we had to imagine beforehand 
all the eleraentarj' contractions and tensions this act 
involves, or even to perceive them, one by one, as they 
are accomplished? But the mind ia carried immediately 
to the end, that ia to say, to the schematic and simplified 
vwion of the act supposed accomplished. Then, if no 
antagonistic idea neutralizes the effect of the first idea, 
the appropriate movements come of themselves to fill out 
the plan, drawn in some way by the void of its gaps. The 
intellect, then, only represents to the activity ends to 
attain, that is to say, points of rest. And, from one end 
atttuned to another end attained, from one rest to another 
rest, our activity is carried by a series of leaps, during 
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which our consciousness is turned away as much as possible 
from the movement going on, to regard only the anticipated 
image of the movement accomplished. 

Now, in order that it may represent as unmo\'able 
the result of the act which is Ijeing accomplished, the 
intellect must perceive, as also unmovable, the surround- 
ings in which this result is being framed. Our sctKity 
is fitted into the material world. If matter appeared 
to us as a perpetual flowing, we should assign no terminsr 
tion to any of our actions. We should feel each of them 
dissolve as fast as it was accomplished, and we should 
not anticipate an ever-fleeting future. In order that our 
activity may leap from an act to an act, it is necessary 
that matter should pass from a state to a stcUe, for it is only 
into a state of the material world that action can fit t 
result, so as to be accomplished. But is it thus that matfifl 
presents itself? 

A priori we may presume that our perception mam 
to apprehend matter with this bias. Sensory organs 
and motor organs are in fact coordinated with each other. 
Now, the first symbolize our faculty of perceiving, as thsa 
second our faculty of acting. The organism thus evidcnceifl 
in a visible and tangible form, the perfect accord of pei^ 
ception and action. So if our activity always aims at a 
result into which it is momentarily fitted, our perception 
must retain of the material world, at every moment, only 
a slate in which it is provisionally placed. This is the moi 
natural hypothesis. And it is easy to see that experiei 
confirms it. 

From our first glance at the world, before we ew 
make our bodies in it, we distinguish qualities. 
succeeds to color, sound to sound, resistance to resist^ 
snce, etc. Each of these qualities, taken separately, is a 
state that seems to peraist as such, immovable until ao- 
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' replaces it. Yet each of these qualities resolves 
itself, on analysis, into au enormous number of elementary 
movements. WTiether we see in it vibrations or whether 
we represent it in any other way, one fact is certain, it 
1 that every quality is change. In vain, moreover, shall 
we seek beneath the change the thing which changes: 
it is always provisionally, and in order to satisfy our 
Imagination, that we attach the movement to a mobile. 
Ibe mobile flies for ever before the pursuit of science, 
which is concerned with mobility alone. In the smallest 
discernible fraction of a second, in the almost instantaneous 
perception of a sensible quality, there may be trillions 
[ oscillations which repeat themselves. The permanence 
f a sensible quality consists in this repetition of move- 
EDentfi, as the persistence of life consists in a scries of pal- 
|Mtstions. The primal function of perception is precisely 
) grasp a series of elementary changes under the form of 
a quality or of a simple state, by a work of condensation. 
n»e greater the power of acting bestowed upon an animal 
species, the more numerous, probably, are the elementary 
dianges that its faculty of perceiving concentrates into 
one of its instants. And the progress must be continuous, 
in nature, from the beings that vibrate almost in unison 
 with the oscillations of the ether, up to those that embrace 
trillionB of these oscillations in the shortest of their simple 
perceptions, The first feel hardly anything but move- 
ments; the others perceive quality. The first are almost 
'caught up in the running-gear of things; the others react, 
and the tension of their faculty of acting is probably pro- 
portional to the concentration of their faculty of per^ 
eeiving. TKe progress goes on even in humanity itself. 
k man is so much the more a "man of action" as he can 
mbrace in a glance a greater number of events: he who 
rceives successive events one by one will allow himself 
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to be led by them; he who grasps them as a whole will 
dominate them. In short, the qualities of matter are so 
many stable views that we take of its instability. 

Now, in the continuity of sensible qualities we mark 
off the boundaries of bodies. Each of these bodies really 
changes at every moment. In the first place, it resolves 
itself into a group of qualities, and every quality, as we said, 
consists of a succession of elementary movements. But, 
even if we regard the quality as a stable state, the body 
is still unstable in that it changes qualities without ceasing. 
The body pre-eminently— that which we are most justified 
in isolating within the continuity of matter, because it 
constitutes a relatively closed system — is the living body; 
it is, moreover, for it that we cut out the others within 
the whole. Now, life is an evolution. We concentrate 
a period of this evolution in a stable view which we 
call a form, and, when the change has become considerable 
enough to overcome the fortunate inertia of our per- 
ception, we say that the body has changed its form. But 
in reahty the body is changing form at every moment; 
or rather, there is no form, since form is immobile and the 
reality is movement. What is real is the continual change 

I of form: form is only a snapshot view of a transition. There- 
fore, here again, our perception manages to soUdify into 
discontinuous images the Quid continuity of the real. 
When the successive images do not differ from each other 
too much, we consider them all as the waxing and waning 
of a single mean image, or as the deformation of this image 
in different directions. And to this mean we really allude 

< when we speak of the essence of a thing, or of the thing 

'itself. 

Finally things, once constituted, show on the surface, 
by their changes of situation, the profound changes that 
are being accomphshed within the Whole. We say theo 



T.I 



FORM AND BECOMING 



that they act on one another. This action appears toi 
us, no doubt, in the form of movement. But from the| 
mobility of the movement we turn away as much as we'\ 
can; what interests us is, as we said above, the unraovable i 
plan of the movement rather than the movement itself. 1 
b it a simple movement? We ask ourselves where it is' 
going. It is by its direction, that is to say, by the position^ 
of its provisional end, that we represent it at every momenti! 
Is it a complex movement? We would know above all 
what is going on, wkal the movement is doing — in other, 
words, the result obtained or the presiding intention. 
Examine closely what is in your mind when you speak 
(rf an action in course of accomplishment. The idea of 
change is there, I am willing to grant, but it is hidden m 
the penumbra. In the full light is the motionless plan 
of the act supposed accomplished. It is by this, and byi 
this only, that the complex act is distinguished and defined.. 
We should be very much embarrassed if we had to imagine 
the movements inherent in the actions of eating, drinking, 
fitting, etc. It is enough for us to know, in a general 
and indefinite way, that all these acts are movements. 
Once that side of the matter has been settled, we simply 
seek to represent the general plan of each of these complex 
movements, that is to say the motionless design that under- 
lies them. Here again knowledge bears on a state rather 
than on a change. It is therefore the same with this third 
case as with the others. Whether the movement be 
qualitative or evolutionary or extensive, the mind manages 
to take stable \'iews of the instability. And thence the/ 
mind derives, as we have just shomi, three kinds of repre- 
aentations: (1) quaLties, (2) forms of essences, (3) acts. 

To these three ways of seeing correspond three categories i 
of words: adjectives, substantives, and verbs, which are the ' 
primordial elements of language. Adjectives and sub- 
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Btantives therefore symbolize dates. But the verb it- 
Belf, if we keep to the clear part of the idea it calls up, 
hardly expresses aaythiug else. 



Now, if we try to characterize more precisely our natural 
attitude towards Becoming, this is what we find. Be- 
coming is infinitely varied. That which goes from yellow 
to green is not like that which goes from green to blue: 
they are different qualitative movements. That which 
goes from flower to fruit is not like that which goes from 
larva to nymph and from nymph to perfect insect: they 
are different evolutionary movements. The action of eat- 
ing or of drinking is not like the action of fighting: they are 
different exlensim movements. And these three kinds 
of movement themselves — qualitative, evolutionary, ex- 
tensive—differ profoundly. The trick of our perception, 
like that of our inteUigence, like that of our language, 
consists in extracting from these profoundly different 
becomings the single representation of becoming in general, 
undefined becoming, a mere abstraction which by itself 
says nothing and of which, indeed, it is very rarely that we 
think. To this idea, always the same, and always obscure 
or unconscious, we then join, in each particular case, one or 
several clear images that represent staies and which serve 
to distinguish all becomings from each other. It is this 
composition of a specified and definite state with change 
general and undefined that we substitute for the specific 
change. An infinite multiplicity of becomings variously 
colored, so to speak, passes before our eyes: we manage so 
that we see only differences of color, that is to say, differ- 
ences of state, beneath which there is supposed to flow, 
hidden from our ^^ew, a becoming always and every- 
where the same, invariably colorless. 
Suppc^e we wish to portray on a screen a living picture 
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Rich as the marching past of a re^ment. There is one 
way in which it might first occur to us to do it. That 
vould be to cut out jointed figures representing the soldiers, 
to give to each of tfiem the movement of marching, a 
movement varying from individual to individual althougli 
eommon to the human species, and to throw the whole 
on the screen. We should need to spend on this little 
game an enormous amount of work, and even then we 
ahould obtain but a very poor result: how could it, at its 
best, reproduce the suppleness and variety of life? Now, 
there is another way of proceeding, more easy and at 
the same time more effective. It is to take a series of 
snapshots of the passing regiment and to throw these 
instantaneous views on the screen, so that they replace 
1 other very rapidly. This is what the cinematograph 
does. With photographs, each of which represents the 
regiment in a fixed attitude, it reconstitutes the mobility 
of the regiment marching. It is true that if we had to do 
.with photographs alone, however much we might look at 
them, we should never see them animated ; with immobility 
oet beside immobility, even endlessly, we could never make 
movement. In order that the pictures may be animated, 
there mu-st be movement somewhere. The movement 
does indeed exist here; it is in the apparatus. It is be- 
cause the film of the cinematograph unrolls, bringing 
in turn the different photographs of the scene to continue 
each other, that each actor of the scene recovers his mobil- 
ity; he strings all his successive attitudes on the in\isible 
movement of the film. The process then consists in ex- 
tiscting from all the movements pecuUar to all the figures 
an impersonal movement abstract and simple, movement 
in general, so to speak: we put this into the apparatus, and 
we reconstitute the individuaUty of each particular move- 
ment by combining this nameless movement with the per- 
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Bonal attitudes. Such is the contrivance of the cinemato- 
graph. And such is also that of our knowledge. Instead 
of attaching ourselves to the inner becoming of things, 
we place ourselves outside them in order to recompose 
their becoming artificially. We take snapshots, as it were, 
of the passing reality, and, as these are characteristic erf 
the reahty, we have only to string them on a becoming, 
abstract, uniform and invisible, situated at the back of 
the apparatus of knowledge, in order to imitate what 
there is that is characteristic in this becoming itself. 
Perception, intellection, language so proceed in general, 
Whether we would think becoming, or express it, or 
even perceive it, we hardly do anything else than set 
going a kind of cinematograph inside us. We may there- 
fore sum up what we have been saying in the conclusion 
that the mechanism of our ordinary knowledge is of a cine- 
malographical kind. 

Of the altogether practical character of this operation 
there is no possible doubt. Each of our acts aims at & 
certain insertion of our will into the reality. There is, 
between our body and other bodies, an arrangement 
like that of the pieces of glass that compose a kaleido- 
scopic picture. Our activity goes from an arrangement 
to a re-arrangement, each time no doubt giving the kaleido- 
scope a new shake, but not interesting itself in the shake, 
and seeing only the new pictun.'. Our knowledge of the 
operation of nature must be exactly symmetrical, there- 
fore, with the interest we take in our own operation. Id 
this sense we may say, if we are not abusing this tdnd of 
illustration, that the dnemaioffraphical character of our 
knoidedge of things ts due to the kaleidoscopic characUr 
of our adaplaiion to them. 

The cinematographical method is therefore the only 
practical method, since it consists in making the genenl 
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character of knowledge form itself on that of action, 
while expecting that the detail of each act should depend 
in its turn on that of knowledge. In order that action 
may always be enlightened, inteUigence must always be 
present in it; but intelUgence, in order thus to accompany 
the progress of activity and ensure its direction, must 
begin by adopting its rhythm. Action is discontinuous, 
like every pulsation of life; discontinuous, therefore, is 
knowledge. The mechanism of the faculty of knowing 
has been constructed on this plan. Essentially practical, 
can it be of use, such as it is, for speculation? Let us try 
with it to follow reaUty in its windings, and see what will 
happen. 

I take of the continuity of a particular becoming a 
series of views, which I connect together by "becoming 
in general." But of course I cannot stop there. What 
is not determinable is not representable: of "becoming 
in general" I have only a verbal knowledge. As the 
letter i designates a certain unknown quantity, what- 
ever it may be, so my "becoming in general," always 
the same, symbolizes here a certain transition of which 
I have taken some snapshots; of the transition itself 
it teaches me nothing. Let me then concentrate myself 
wholly on the transition, and, between any two snap- 
efaots, endeavor to realize what is going on. As I apply 
the same method, I obtain the same result; a third view 
merely slips in between the two others. I may begin 
again as often as I will, I may set views alongside of views 
for ever, I shall obtain nothing else. The application of 
the cineraatt^raphical method therefore leads to a perpet- 
ual recommencement, during which the mind, never able to 
satisfy itself and never finding where to rest, persuades 
itself, no doubt, that it imitates by its instability the very 
movement of the real. But though, by straining itself 
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to the point of giddiness, it may end by giving itself the 
illusion of mobility, its operation has not advanced it a 
Btep, since it remains as far as ever from its goal. In order 
to advance with the moving reality, you must replace 
/ yourself within it. Install yourself within change, and you 
will grasp at once both change itself and the successive 
states in which it might at any instant be immobilized. 
But with these successive states, perceived from without 
as real and no longer as potential imraobilities, you will 
never reconstitute movement. Call them qualities, forms, 
positioTis, or irU^ntions, as the case may be, multiply the 
number of them as you will, let the interval between 
two consecutive states be infinitely small; before the 
intervening movement you will always experience the 
disappointment of the child who tries by clapping his 
hands together to crush the smoke. The movement 
sUps through the interval, because every attempt to re- 
constitute change out of states implies the absurd prop(>>  
sition, that movement is made of imraobilities.  

Philosophy perceived this as soon as it opened its eyesjfl 
The arguments of Zeno of Elea, although formulated with 
a very different intention, have no other meaning. 

Take the flying arrow. At every moment, says Zeno, 
it is motionless, for it cannot have time to move, that 
is, to occupy at least two successive positions, unless at 
least two moments are allowed it. At a given moment, 
therefore, it is at rest at a ^ven point. Motionless in 
each point of its course, it is motioolees during all the time 
that it is moving. 

Yes, if we suppose that the arrow can ever 6c in a point 
of its course. Yes again, if the arrow, which is moving, 
ever coincides with a position, which is motionless. But 
the arrow never is in any point of its course. The most 
we can say is that it might be there, in this sense, that it 
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passes there and might stop there. It is true that if it 
did stop there, it would be at reat there, and at this point 
it is no longer movement that we should have to do with. 
The truth is that if the arrow leaves the point A to fall 
down at the point B, its movement AB is as simple, as 
indecomposable, in so far as it is movement, as the tension 
of the bow that shoots it. As the shrapnel, bursting before 
it falls to the ground, covers the explosive zone with an 
indivisible danger, so the arrow which goes from A to B 
displays with a single stroke, although over a certain extent 
of duration, its indivisible mobility. Suppose an elastic 
stretched from A to B, could you di'V'ide its extension? 
The course of the arrow is this very extension; it is equally 
simple and equally undivided. It is a single and unique 
bound. You fix a point C in the interval passed, and say 
that at a certain moment the arrow was in C. If it had 
been there, it would have been stopped there, and you 
would no longer have had a Bight from A to B, but two 
Bights, one from A to C and the other from C to B, with an 
interval of rest. A single movement is entirely, by the 
hypothesis, a movement between two stops; if there are 
intermediate stops, it is no longer a single movement. 
At bottom, the illusion arises from this, that the movement, 
once effected, has laid along its course a motionless tra- 
jectory on which we can count as many immobilities as 
we will. From this we conclude that the movement, 
whilst being effected, lays at each instant beneath it a position 
with which it coincides. We do not see that the trajectory 
b created m one stroke, although a certain time is re- 
quired for it; and that though we can divide at will the 
trajectory once created, we cannot divide its creation, 
which is an act in progress and not a thing. To suppose 
that the moving body i5 at a point of its course is to cut 
the course in two by a snip of the scissors at this point, 
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and to substitute two trajectories for the single trajectory 
which we were first considering. It is to distinguish 
two successive acts where, by the hypothesis, there is 
only one. In short, it is to attribute to the course itself 
of the arrow everything that can be said of the interval 
that the arrow has traversed, that is to say, to admit 
a priori the absurdity that movement coincides with 
immobility. 

We shall not dwell here on the three other arguments 
of Zeno. We have examined them elsewhere. It is 
enough to point out that they all consist in applying the 
movement to the line traversed, and supposing that what 
is true of the line Ls true of the movement. The line, for 
example, may be divided into as many parts as we wish, 
of any length that we wish, and it is always the same line. 
From this we conclude that we have the right to suppose 
the movement articulated as we wish, and that it is always 
the same movement. We thus obtain a series of absurdi- 
ties that all express the same fundamental absurdity. But 
the possibility of applying the movement to the line tra- 
versed exists only for an observer who keeping outside 
the movement and seeing at every instant the possibility 
of a stop, tries to reconstruct the real move.n nt with these 
possible immobilities. The absurdity vanishes as sooo 
as we adopt by thought the continuity of the real move- 
ment, a continuity of which every one of us is conscious 
whenever he lifts an arm or advances a step. We fed 
then indeed that the line passed over between two stops is 
described with a single indivisible stroke, and that we seek 
in vain to practice on the movement, which traces the line, 
divisions corresponding, each to each, with the divisions 
arbitrarily chosen of the line once it has been traced. The 
line traversed by the moving body lends itself to any kind 
of division, because it has no internal organization. But 
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all movement is articulated inwardly. It is either an 
indivisible bound (which may occupy, nevertheless, a 
very long duration) or a series of indivisible bounds. 
Take the articulations of this movement into account, 
or give up speculating on its nature. 

When Achilles pursues the tortoise, each of hia steps 
must be treated as indivisible, and so must each step of 
the tortoise. After a certain number of steps, Achilles 
will have overtaken the tortoise. There is nothing more 
simple. If you insist on dividing the two motions further, 
distinguish both on the one side and on the other, in the 
course of Achilles and in that of the tortoise, the sufi- 
muUiples of the steps of each of them; but respect the 
natural articulations of the two courses. As long as you 
respect them, no diflficulty will arise, because you will 
follow the indications of experience. But Zeno's device 
is to reconstruct the movement of Achilles according to a 
Isw arbitrarily chosen. Achilles with a first step is sup- 
posed to arrive at the point where the tortoise was, with a 
second step at the point which it has moved to while he 
was making the first, and so on. In this case, Achilles 
would always have a new step to take. But obviously, 
to overtake the tortoise, he goes about it in quite another 
way. The movement considered by Zeno would only be 
the equivalent of the movement of Achillea if we could 
treat the movement as we treat the interval passed through, 
decomposable and recomposable at will. Once you sub- 
scribe to this first absurdity, all the others follow.' 

 That is. we do not consider the sophism of Z<<no refuted by the fact 
Ihftt the goometrical progreBaion "i^ +-^ + ^-f- ^+  ■■< etc.)— in 
•riiich a desigaAlea the initial distance between Achillee and the tortoise, 
Hod n tbe relation of their respective velocities — has a finite sum if 
n IB greatar than 1. On this point we may refer to the arguments of 
F. Evellio, which we regard aa conclusive (see EvelUn, Infini et guantili, 
Fuia. 1880, pp. 63-97; cf. Revue phi^ophique, vol. xi., 1881, pp. 564- 
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Nothing would be easier, now, than to extend Zeno's 
argument to qualitative becoming and to evolutionaiy 
becoming. We should find the same contradictions 
in these. That the child can become a youth, ripen to 
maturity and decline to old age, we understand when we 
consider that vital evolution is here the reality itself. 
Infancy, adolescence, maturity, old age, are mere views 
of the mind, possibk stops imagined by us, from without, 
along the continuity of a progress. On the contrarj-, let 
childhood, adolescence, maturity and old age be given aa 
integral parts of the evolution, they become real stops, and 
we can no longer conceive how evolution is possible, for 
rests placed beside rests will never be equivalent to 1 
movement. How, with what is made, can we reconf 
tute what is being made? How, for instance, from child 
hood once posited as a thing, shall we pass to adolescenc* 
when, by the hypothesis, childhood only is given? If v 
look at it closely, we shaU see that our habitual manner at ' 
speaking, which is fashioned after our habitual manner 
of thinking, leads us to actual logical deadlocks — dead- 
locks to which we allow ourselves to be led without anxiety, 
because we feel confusedly that we can always get out of 
them if we hkc: all that we have to do, in fact, is to give 
up the cinematographical habits of our intellect. What I 
we say "The child becomes a man," let us take care not tlH 
fathom too deeply the literal meaning of the expressicn^l 
or we shall find that, when we posit the subject "child," 
the attribute "man" does not yet apply to it, and that, 

66S). The truth ia that iDathematiCB, as ve huve tried to fthnw in a 
former work, deals and cau deal only with lengths. It has thei«[ora 
bad to seek de^-icee, first, to transrer to the movement, which ia oot A 
length, the divieibility of the line passed over, and then to reooDsila 
with experienoe the idea (contrary to experience and full of abaurditiaa) 
of a raovemeat that is a length, that is, ot a movement platai upon ito 
teBJectory and arbitrarily decomposable like it. 
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when we express the attribute " man," it applies no more 
to the subject " child." The reaUty, which is the transition 
from childhood to manhood, has slipped between our 
fingers. We have only the imaginary stops "child" and 
"man," and we are very near to saying that one of these 
stops is the other, just as the arrow of Zeno is, according 
to that philosopher, at all the points of the couree. The 
truth is that if language here were molded on reality, we 
should not say "The child becomes the man," but "There 
ia becoming from the child to the man." In the first 
proposition, " becomes" is a verb of indeterminate meaning, 
intended to mask the absurdity into which we fall when we 
attribute the state "man" to the subject "child." It 
behaves in much the same way as the movement, always 
the same, of the cinematographical film, a movement 
hidden in the apparatus and whose function it is to super- 
pose the successive pictures on one another in order to 
imitate the movement of the real object. In the second 
proposition, "becoming" is a subject. It comes to the 
front. It is the reaUty itself; childhood and manhood 
are then only possible stops, mere views of the mind; 
we now have to do with the objective movement itself, 
and no longer with its cinematographical imitation. But 
the first manner of expression is alone conformable to 
our habits of language. We must, in order to adopt 
the second, escape from the cinematographical mechanism 
of thought. 

We must make complete abstraction of this mechan- 
ism, if we wish to get rid at one stroke of the theoretical 
absurdities that the question of movement raises. All 
b obscure, all is contradictory when we try, with states, 
to build up a transition. The obscurity is cleared up, 
the contradiction vanishes, as soon as we place ourselves 
AloDg the transition, in order to distinguish states in it 
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by making cross cuts therein in thought. The reason 
is that there is more in the transition than the series of 
states, that is to say, the possible cuts — more in the move- 
ment than the scries of positions, that is to say, the possible 
stops. Only, the first way of looking at things is con- 
formable to the processes of the human mind ; the second 
requires, on the contrary, that we reverse the bent of our 
intellectual habits. No wonder, then, if philosophy at first 
recoiled before such an effort. The Greeks trusted to nature, 
trusted the natural propensity of the mind, trusted language 
above all, in so far as it naturally externalizes thought. 
Rather than lay blame on the attitude of thought and 
language toward the course of things, they preferred to 
pronounce the course of things itself to be wrong. 

Such, indeed, was the sentence passed by the philoso- 
phers of the Eleatic school. And they passed it with- 
out any reservation whatever. As becoming shocks the 
habits of thought and fits ill into the molds of language, 
they declared it unreal. In spatial movement and Id 
change in general they saw only pure illusion. This con- 
clusion could be softened down without changing the 
premisses, by saying that the reality changes, but that it 
ought not to change. Experience confronts us with be- 
coming: that is sensible reality. But the irUdligible reaUty, 
that which ought to be, is more real still, and that reality 
does not change. Beneath the qualitative becoming, 
beneath the evolutionary becoming, beneath the extensive 
becoming, the mind must seek that which defies change, 
the definable quality, the form or essence, the end. Such 
was the fundamental principle of the philosophy which 
developed throughout the classic age, the philosophy of 
Forms, or, to use a term more akin to the Greek, the philoso- 
phy of Ideas. 

The word tiSoi, which we translate here by "Idea," hu. 
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in fact, this threefold meaning. It denotes (1) the quality, 
(2) the form or essence, (3) the end or design (in the eense 
of intention) of the act being performed, that is to say, at 
bottom, the design (in the sense of dratcing) of the act sup- 
poeed accomplished. These three aspects are those of the 
adjective, substantive and verb, and correspond to the three 
asentiai categories of language. After the explanations 
we have giveo above, we might, and perhaps we ought to, 
translate et3o9 by "view" or rather by "moment." For 
ado* is the stable view taken of the instability of things: 
the quality, which is a moment of becoming ; the/orm, which 
is a moment of evolution; the essence, which is the mean 
form above and below which the other forms are arranged 
as alterations of the mean; finally, the intention or menial 
design which presides over the action being accomplished, 
and which is nothing else, we said, than the ruaterial design, 
traced out and contemplated beforehand, of the action 
accomphshed. To reduce things to Ideas is therefore to 
resolve becoming into its principal moments, each of these 
being, moreover, by the hypothesis, screened from the laws 
of time and, as it were, plucked out of eternity. That is to 
say that we end in the philosophy of Ideas when we apply 
the cinematographical mechanism of the intellect to the 
analysis of the real. 

But, when we put immutable Ideas at the base of the 
moving reality, a whole physics, a whole cosmology, a whole 
theology follows necessarily. We must insist on the point. 
Not that we mean to summarize in a few pages a philosophy 
BO complex and so comprehensive as that of the Greeks. 
But, since we have described the cinematographical mech- 
anism of the intellect, it is important that we should show to 
what idea of reality the play of this mechanism leads. It 
is the very idea, we believe, that we find in the ancient 
{diilosophy. The main lines of the doctrine that was 
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developed from Plato to Plotinus, passing through AristoUi 
(and even, ia a certain measure, through the_ Stoics), have 
nothing accidental, nothing contingent, nothing that must 
be regarded as a philosopher's fancy. They indicate the 
vision that a systematic intellect obtains of the universal 
becoming when regarding it by means of snapshots, taken 
at intervals, of its Bowing. So that, even to-day, we shall 
philosophize in the manner of the Greeks, we shall re- 
discover, without needing to know them, such and such 
of their general conclusions, in the exact proportion thatfl 
we trust in the cinematographical instinct of our thouj 



We said there is more in a movement than in the suc- 
cessive positions attributed to the moving object, mart 
in a becoming than in the forms passed through in turn, 
more in the evolution of form than the forms assumed one 
after another. Philosophy can therefore derive terms of 
the second kind from those of the first, but not the first 
from the second: from the first terms speculation must 
take its start. But the intellect reverses the order of the 
two groups; and, on this point, ancient philosophy pro- 
ceeds as the intellect docs. It installs itself in the im- 
mutable, it posits only Ideas. Yet becoming exists: it 
is a fact. How, then, having posited immutability alone, 
shall we make change come forth from it? Not by the 
addition of anything, for, by the hypothesis, there exists 
nothing positive outside Ideas. It must therefore be by a 
diminution. So at the base of ancient philosophy liea 
necessarily this postulate: that there is more in the motion- 
less than in the moving, and that we pass from immuta- 
bility to becoming by way of diminution or attenuation. 

It is therefore something negative, or zero at most, that 
must be added to Ideas to obtain change. In that consists 
the Platonic "non-being," the Aristotelian "matter" — a 
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metaphyseal zero which, joined to the Idea, like the arith- 
metical zero to unity, multiplies it in space and time. By 
it the motionless and simple Idea is refracted Loto a move- 
ment spread out indefinitely. In right, there ought to be 
nothing but immutable Ideas, immutably fitted to each 
other. In fact, matter comes to add to them its void, and 
thereby lets loose the universal becoming. It is an elusive 
nothing, that creeps between the Ideas and creates endless 
a^tation, eternal disquiet, bke a suspicion insinuated be- 
tween two loving hearts. Degrade the immutable Ideas: 
you obtain, by that alone, the perpetual flux of things. 
The Ideas or Forms are the whole of intelligible reality, that 
is to say, of truth, in that they represent, all together, the 
theoretical equilibrium of Being. As to sensible reality, 
it b a perpetual oscillation from one side to the other of 
this point of equihbrium. 

Hence, throughout the whole philosophy of Ideas there 
IB a certain conception of duration, as also of the relation 
of time to eternity. He who installs himself in becoming 
flees in duration the very life of things, the fundamental 
reaUty. The Forma, which the mind isolates and stores 
up in concepts, are then only snapshots of the changing 
reaUty, They are moments gathered along the course 
of time; and, just because we have cut the thread that 
binds them to time, they no longer endure. They tend to 
withdraw into their own definition, that is to say, into the 
artiScial reconstruction and symbohcal expression which 
is their intellectual equivalent. They enter into eternity, 
if you will ; but what is eternal in them is just what is un- 
real. On the contrary, if we treat becoming by the cine- 
matographical method, the Forms are no longer snapshots 
taken of the change, they are its constitutive elements, they 
represent all that is positive in Becoming. Eternity no 
ioDger hovers over time, &s an abstraction; it underlies 
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time, as a reality. Such is exactly, on tiiis point, the atti- 
tude of the philosophy of Forms or Ideas. It establishes 
between eternity and time the same relation as between 
a piece of gold and the small change — change so small that 
payment goes on for ever without the debt being paid off. 
The debt could be paid at once with the piece of gold. It 
is this that Plato expresses in his magnificent language 
when he says that God, unable to make the world eternal, 
gave it Time, " a moving image of eternity."' 

Hence also arises a certain conception of extension, 
which is at the base of the philosophy of Ideas, although 
it has not been so explicitly brought out. Let us imagine 
a mind placed alongside becoming, and adopting its move- 
ment. Each successive state, each quality, each form, in 
short, will be seen by it as a mere cut made by thought in 
the universal becoming. It will be found that form is 
essentially extended, inseparable as it is from the extensity 
of the becoming which has materialized it in the course of 
its flow. Every form thus occupies space, as it occupies 
time. But the philosophy of Ideas follows the inverse 
direction. It starts from the Form; it sees in the Form the 
very essence of reahty. It does not take Form as a snap- 
shot of becoming; it posits Forms in the eternal; of tWs 
motionless eternity, then, duration and becoming are sup- 
posed to be only the degradation. Form thus posited, in- 
dependent of time, is then no longer what is found in a 
perception; it is a concept. And, as a reality of the con- 
ceptual order occupies no more of extension than it does of 
duration, the Forms must be stationed outside space as 
well as above time. Space and time have therefore neces- 
SEirily, in ancient philosophy, the same origin and the same 
value. The same diminution of being is exprefised both 
I^ eztensioD in space and detention in time. Both of these 
> Pkto, Timanu, 37 i>. 
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are but the dlstaDce between what is and what ought to be. 
From the standpoint of ancient philosophy, space and 
time can be nothing but the field that an incomplete reality, 
or rather a reality that has gone astray from itself, needs in 
order to run in quest of itself. Only it must be admitted 
that the field is created as the hunting progresses, and that 
the hunting in some way deposits the field beneath it. 
Move an imaginary pendulum, a mere mathematical point, 
from its position of equilibrium: a perpetual oscillation 
is started, along which points are placed next to points, 
and moments succeed moments. The space and time 
which thus arise have no more "positivity" than the move- 
ment itself. They represent the remoteness of the position 
artificially given to the pendulum from its normal position, 
uAo/ it lacks in order to regain its natural stability. Bring 
it back to its normal position: space, time and motion 
shrink to a mathematical point. Just so, human reason- 
ings are drawn out into an endless chain, but are at once 
swallowed up in the truth seized by intuition, for their 
extension in space and time is only the distance, so to speak, 
between thought and truth.' So of extension and duration 
in relation to pure Forms or Ideas. The sensible forms are 
before us, ever about to recover their ideality, ever pre- 
vented by the matter they bear in them, that is to say, by 
their inner void, by the inter\ftl between what they are and 
what they ought to be. They are for ever on the point | 
of recovering themselves, for ever occupied in losing them- 
selves. An inflexible law condemns them, like the rock of 
■o fall back when they are almost touching the 
id this law, which has projected them into space 
s nothing other than the very constancy of their 

J* We have tried to bring out what ja true and what is false in this idea, 
I br as epAtiaiity ih concerned {see Chapter III.}. It seema to ua 
" f false tts regards duration. 
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original insufficiency. The alternations of generation and~l 
decay, the evolutions ever beginning over and over again, 
the infinite repetition of the cycles of celestial spheres— 
this ail represents merely a certain fundamental deficit, 
in which materiality consists. Fill up this deficit: at once 
you suppress space and time, that is to say, the endlessly 
renewed oscillations around a stable equilibrium always 
aimed at, never reached. Things re-enter into each other. 
What was extended in space is contracted into pure Form. 
And past, present, and future shrink into a single moment^ 
which is eternity. 

This amounts to saying that physics is but logic spoiled. 
In this proposition the whole philosophy of Ideas is sum- 
marized. And in it also is the hidden principle of the 
philosophy that is innate in our understanding. If im- 
mutability is more than becoming, form is more than 
change, and it is by a veritable fall that the logical system 
of Ideas, rationally subordinated and coordinated among 
themselves, is scattered into a physical series of objects and 
events accidentally placed one after another. The genera- 
tive idea of a poem is developed inthou-sands of imaginations 
which are materialized in phrases that spread themselves 
out in words. And the more we descend from the motion- 
less idea, wound on itself, to the words that unwind it, 
the more room is left for contingency and choice. Other 
metaphors, expressed by other words, might have arisen; 
an image is called up by an image, a word by a word. AH 
these words run now one after another, seeking in \'ain, by 
themselves, to give back the simphcity of the generative 
idea. Our ear only hears the words; it therefore per- 
ceives only accidents. But our mind, by successive bounds, 
leaps from the words to the images, from the images to the 
original idea, and so gets back, from the perception of 
words — accidents called up by accidents — to the 
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ception of the Idea that posits its own being. So the 
philosopher proceeds, confronted with the universe. Ex- 
perience makes to pass before his eyes phenomena which 
nin, they also, one behind another in an accidental order 
determined by circumstances of time and place. This 
physical order — a degeneration of the logical order — is 
nothing else but the fall of the logical into space and time. 
But the philosopher, ascending again from the percept to 
the concept, sees condensed into the logical all the positive 
reality that the physical possesses. His intellect, doing 
away with the materiality that lessens being, grasps being 
itself in the immutable system of Ideas. Thus Science 
b obtained, which appears to us, complete and ready-made, 
u 80on as we put back our intellect into its true place, 
correcting the deviation that separated it from the in- 
tdli^ble. Science is not, then, a human construction. 
It is prior to our intellect, independent of it, veritably the 
generator of Things. 

And indeed, if we hold the Forms to be simply snapshots 
taken by the mind of the continuity of becoming, they must 
be relative to the mind that thinks them, they can have no 
independent existence. At most we might say that each 
of tliese Ideas is an ideal. But it is in the opposite hypothe- 
cs that we are placing ourselves. Ideas must then exist by 
tbemoelves. Ancient philosophy could not escape this i 
conclusion. Plato formulated it, and in vain did Aristotle 
strive to avoid it. Since movement arises from the de- 
gradation of the immutable, there could be no movement, 
consequently no sensible world, if there were not, some- 
wbere, immutability realized. So, having begun by refus- 
ing to Ideas an independent existence, and finding himself 
nevertheless unable to deprive them of it, Aristotle pressed 
them into each other, rolled them up into a ball, and set 
above the physical world a Form that was thus found to be 
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the Form of Forms, the Idea of Ideas, or, to ii 
words, the Thought of Thought. Such is the God of 
Aristotle — necessarily immutable and apart from what is 
happening in the world, since he is only the synthesis of 
all concepts in a single concept. It is true that no one 
of the manifold concepts could exist apart, such as it is in 
the divine unity: in vain should we look for the ideas of 
Plato within the God of Aristotle. But if only we im- 
agine the God of Aristotle in a sort of refraction of him- 
self, or simply inclining toward the world, at once the 
Platonic Ideas are seen to pour themselves out of him, 
as if they were involved in the unity of his essence: so raya 
stream out from the sun, which nevertheless did not contain 
them. It is probably this possibiliiy of an oulpouring of 
Platonic Ideas from the Aristotelian God that is meant, 
in the philosophy of Aristotle, by the active intellect, the 
wjy* that has been called ;roii)r«(Ss — that is, by what is 
essential and yet unconscious in human intelligence. The 
voOs K0ir)TtK6» is Science entire, posited all at once, wMeh 
the conscious, discursive intellect is condemned to re- 
construct with difficulty, bit by bit. There is then with- 
in us, or rather behind us, a possible vision of God, as 
the Alexandrians said, a vision always virtual, never 
actually rcahzed by the conscious intellect. In this in- 
tuition we should see God expand in Ideas. This it is 
that "does everything,"' playing in relation to the dis- 
cursive intellect, which moves in time, the same r61e as the 
motionless Mover himself plays in relation to the movement 
of the heavens and the course of things. 

There is, then, immanent in the philosophy of Idew, 
a particular conception of causality, which it is important 

 Aristotle, Dtanima,i30& H Ko! lavnj 6 fiiv Toeoi/TO* voiit TOf xivm 

j-fusoOat, 6 St TO) r.&irta iroieiv, m sSi» vi*. oio-j t6 ipti». tpastou yi^ 
Xtva Ka id ipiba izoui za duudfUi ouza xpui/aiva ivcpltia jifitit/iaat. 
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to bring into full light, because it is that which each of as 
will reach when, in order to ascend to the origin of things, 
he follows to the end the natural movement of the intellect. 
True, the ancient philosophers never formulated it ex- 
plicitly. They confined themselves to drawing the con- 
sequences of it, and, in general, they have marked but 
points of view of it rather than presented it itself. Some- 
times, indeed, they speak of an cUtradion, sometimes of an 
impulsion exercised by the prime mover on the whole of the 
world. Both views arc found in Aristotle, who shows us 
in the movement of the universe an aspiration of things 
toward the divine perfection, and consequently an ascent 
toward God, while he describes it elsewhere as the effect 
of a contact of God with the first sphere and as descending, 
consequently, from God to things. The Alexandrians, we 
think, do no more than follow this double indication when 
they speak of procession and conversion. Everything is 
derived from the first principle, and everything aspires to 
return to it. But these two conceptions of the divine 
causality can only be identified together if we bring them, 
both the one and the othei', back to a third, which we hold 
to be fundamental, and which alone will enable us to under- 
Btand, not only why, in what sense, things move in space 
and time, but also why there is space and time, why there 
is movement, why there are things. 

This conception, which more and more shows through 
the reasonings of the Greek philosophers as we go from 
Plato to Plotinus, we may formulate thus: The affirmalion 
of a realUy implies the simultaneous affirmation of all the 
degrees of reality intermediate between it and nothing. The 
principle is evident in the case of number: we cannot 
affirm the number 10 without thereby affirming the exis- 
tence of the numbers 9, 8, 7, . . ., etc.— in short, of the whole 
interval between 10 and zero. But here our mind passes 
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naturally from the sphere of quantity to that of quality. 
It seems to us that, a certain perfection being given, the 
whole continuity of degradations is given also between this 
perfection, on the one hand, and the nought, on the other 
hand, that we think we conceive. Let us then ixwit the 
God of Aristotle, thought of thought — that is, thought 
making a circle, transforming itself from subject to object 
and from object to subject by an instantaneous, or rather 
an eternal, circular process: as, on the other hand, the 
nought appears to posit itself, and as, the two extremities 
being given, the interval between them is equally given, 
it follows that all the descending degrees of being, from the 
divine perfection down to the "absolute nothing," are 
realized automatically, so to speak, when we have posited 
God. 

Let us then run through this interval from top to bottom. 
First of ail, the slightest diraijiijtign of the first principle 
will be enough to precipitate Being into space and time; 
but duration and extension, which represent this first 
diminution, will be as near as possible to the di\-ine inex- 
tension and eternity. We must therefore picture to our- 
selves this first degradation of the divine principle as a 
sphere turning on itself, imitating, by the perpetuity of its 
circular movement, the eternity of the circle of the divine 
thought; creating, moreover, its own place, and thereby 
place in general,' since it includes without being included 
and moves without stirring from the spot; creating also 
its own duration, and thereby duration in general, since its 
movement is the measure of all motion.' Then, by de- 

' Decaelo, ij. 287r 12 ttjii iaxdrrjs neptifiopSs otkc Ktvov ttnev i^wOn- 
Cine xojztu. Pliy». iv. 2l2 & Si tMe jtSoj ttnt jMV tiijt ntv^atrat (<r:r 
S'tiJt 00. oil /dv yAp qXov, d/ia rbv rmov ou /tcra^iiXti. idmha ji 
(tti/jjVmv, riDi' fiopciuv fhp oi/vos o toso*. 

" Da eaelo, i. 27S a 12 otjdi xP^^' ^'^fi' tf*^ rwi ot/paum. Phyt. i 
2G1 b 27 o XP^^"^ naffot u KtvJiauM, 
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grees, we shall see the perfectioa decrease, more and more, 
down to our sublunary world, in which the cycle of birth, 
growth and decay imitates and mara the original circle for 
the last time. So understood, the causal relation between 
God and the world is seen as an attraction when regarded 
from below, as an impulsion or a contact when regarded 
from above, since the first heaven, with its circular move- 
ment, is an imitation of God and all imitation is the re- 
ception of a form. Therefore, we perceive God as efficient 
cause or as final cause, according to the point of view. 
And yet neither of these two relations is the ultimate 
causal relation. The true relation is that which is found 
between the two members of an equation, when the first 
member is a single term and the second a sum of an end- 
less number of terms. It is, we may say, the relation of 
the gold-piece to the small change, if we suppose the change 
to offer itself automatically as soon as the gold piece ia 
presented. Only thus can we understand why Aristotle 
has demonstrated the necessity of a first motionless mover, 
not by founding it on the assertion that the movement 
of things must have had a beginning, but, on the contrary, 
by affirming that this movement could not have begun and 
cao never come to an end. If movement exists, or, in 
other words, if the small change is being counted, the gold- 
piece is to be found somewhere. And if the counting goes 
on for ever, having never begun, the single term ^hat ia 
eminently equivalent to it must be eternal. A perpetuity 
of mobility is possible only if it is backed by an eternity 
of imniutalbility, which it unwinds in a chain without be- 
ginning or end. 

Such is the last word of the Greek philosophy. We have 
not attempted to reconstruct it a priori. It has manifold 
origins. It is connected by many invisible threads to 
the soul of ancient Greece. Vain, therefore, the effort 
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to deduce it from a simple principle.' But if everything 
that has come from poetry, religion, social life and a still 
rudimentary physica and biology be removed from it, if 
we take away all the light material that may have been 
used in the construction of the stately building, a solid 
framework remains, and this framework marks out the 
main lines of a metaphysic which is, we beUeve, the natural 
metaphysic of the human intellect. We come to a philoso- 
phy of this kind, indeed, whenever we follow to the end, 
the cinematographieal tendency of perception and thought. 
Our perception and thought begin by substituting for the 
continuity of evolutionary change a series of imchangeable 
forms wiiich are turn by turn, "caught on the wing," like 
the rings at a merry-go-round, which the children unhook 
with their little stick as they are passing. Now, how can 
the forms be passing, and on what " stick" are they strung? 
As the stable forms have been obtained by extracting from 
change everything that is definite, there is nothing left, 
to characterize the instability on which the forms are laid, 
but a negative attribute, which must be indetermination 
itself. Such is the first proceeding of our thought: it 
dissociates each change into two elements — the one stable, 
definable for each particular case, to wit, the Form; the 
other indefinable and always the same, Change in general. 
And such, also, is the essential operation of language. 
Forms are all that it is capable of expressing. It ia reduced 
to taking as understood or ia limited to suggesting a mo- 
bility which, just because it is always unexpressed, is 
thought to remain in all cases the same. — Then comes in a 
philosophy that holds the dissociation thus effected by 
thought and language to be legitimate. What can it do, 

> Especially have we left utmost entirely on one side those admirabl« 
but somewhat fugitive intuitiona that Pbtinus was later to seice, to 
aXady and to fix. 
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except objectify the distinction with more force, push it 
to its extreme consequences, reduce it into a system? It 
will therefore construct the real, on the one hand, with 
definite Forms or immutable elements, and, on the other, 
with a principle of mobility which, being the negation of 
the fonn, will, by the hypothesis, escape all definition and be 
the purely indeterminate. The more it directs its attention 
to the forms delineated by thought and expressed by 
language, the more it will see them rise above the sensible 
and become subtilized into pure concepts, capable of enter- 
ing one within the other, and e^■en of being at last massed 
together into a single concept, the synthesis of all reality, 
the achievement of ail perfection. The more, on the con- 
trary, it descends toward the invisible source of the.uni- 
vereal mobility, the more it will feel this mobility sink 
beneath it and at the same time become void, vanish into 
what it will call the "non-being." Finally, it will have 
on the one hand the system of ideas, logically coordinated 
together or concentrated into one only, on the other a 
quasi-nought, the Platonic " non-being" or the Aristotelian 
"matter."— But, having cut your cloth, you must sew it. 
With supra-sensible Ideas and an infra-sensible non-being, 
you now have to reconstruct the sensible world. You can 
do so only if you postulate a kind of metaphysical necessity 
in virtue of which the confronting of this All with this 
Zero is equivalent to the affirmation of all the degrees of 
reahty that measure the interval between them — just as an 
undivided number, when regarded as a difference between 
itself and zero, is revealed as a certain sum of units, and 
with its own affirmation alHrms all tlie lower numbers. 
That is the natural postulate. It is that also that we per- 
ceive as the base of the Greek philosophy. In order then 
to explain the specific charactejs of each of these degrees 
of intermediate reahty, nothing more ia necessary than 



328 CREATIVE EVOLUTION 

to measure the distance that separates it from the integi 
reality. Each lower degree consists in a diminution of 
the higher, and the sensible newness that we perceive in it 
is resolved, from the point of view of the intellif/ible, into a 
new quantity of negation which is superadded to it. The 
smallest possible quantity of negation, that which is found 
already in the highest forma of sensible reality, and con-- 
Bequently a fortiori in the lower forms, is that which im 
expressed by the most general attributes of sensible reahtyM 
extension and duration. By increasing degradations we 
will obtain attributes more and more special. Here the 
philosopher's fancy will have free scope, for it is by an 
arbitrary decree, or at least a debatable one, that a particu- 
lar aspect of the sensible world will be equated with a 
particular diminution of being. We shall not necessarily 
end, as Aristotle did, in a world consisting of concentric 
spheres turning on themselves. But we shall be led to an 
analogous cosmology— I mean, to a construction whose 
pieces, though all different, will have none the less the same 
relations between them. And this cosmology will be 
ruled by the same principle. The physical will be defined 
by the logical. Beneath the changing phenomena will 
appear to us, by transparence, a closed system of conceptB 
subordinated to and coordinated with each other. Science, 
understood as the system of concepts, will be more real 
than the sensible reality. It will be prior to human know- 
ledge, which is only able to spell it letter by letter; priou 
also to things, which awkwardly try to imitate it. IM 
would only have to be diverted an instant from itsdf3 
in order to step out of its eternity and thereby coincide 
with all this knowledge and all these things. Its immu- 
tability is therefore, indeed, the cause of the univi 
becoming. 
Such was the poiot of view of ancient philosophy d 
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I^ard to change and duration. That modem philosophy 
ias repeatedly, but especially in its beginnings, had the 
wish to depart from it, seems to us unquestionable. But 
ao irresistible attraction brings the intellect back to its 
natural movement, and the metaphysic of the moderns 
to the general conclusions of the Greek metaphysic. We 
must try to make this point clear, in order to show by what 
ia^Tsible threads our mechanistic philosophy remains 
bound to the ancient philosophy of Ideas, and how also it 
responds to the requirements, above all practical, of our 
understanding. 

Modem, like ancient, science proceeds according to the 
dnematographical method. It cannot do othenvise; all 
flcience is subject to this law. For it is of the essence of 
Bcience to handle signs, which it substitutes for the objects 
liiemselves. These signs undoubtedly differ from those 
of language by their greater precision and their higher 
efficacy; they are none the less tied down to the general 
condition of the sign, which is to denote a fixed aspect of 
the reality under an arrested form. In order to think 
movement, a constantly renewed effort of the mind is 
'. Signs are made to dispense us with this effort 
■try substituting, for the moving continuity of things, an 
.artificial reconstruction which is its equivalent in practice 
•nd has the advantage of being easily handled. But let 
s leave aside the means and consider only the end. What 
Jb the essential object of science? It is to enlarge our 
influence over things. Science may be speculative in its 
lorm, disinterested in its immediate ends; in other words 
We may give it as long a credit as it wants. But, however 
Jong the day of reckoning may be put off, some time or 
other the payment must be made. It is always then, in 
practical utility that science has in view. Even 
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when it launches into theory, it is bound to adapt its 1: 
havior to the general form of practice. However high 
it may rise, it must be ready to fall back into the field of 
action, and at once to get on its feet. This would not I 
possible for it, if its rhythm differed absolutely from I 
of action itself. Now action, we have said, proceeds \ 
leaps. To act is to re-adapt oneself. To know, that is % 
say, to foresee in order to act, is then to go from situatioi 
to situation, from arrangement to rearrangement. Sciend 
may consider rearrangements that come closer and closer"" 
to each other; it may thus increase the number of moments 
that it isolates, but it always isolates moments. As to 
what happens in the interval between the moments, science 
is no more concerned with that than are our common in- 
telligence, our senses and our language: it does not be&r 
on the interval, but only on the extremities. So the cine- 
matographical method forces itself upon our science, as it 
did already on that of the ancients. 

Wherein, then, is the difference between the two scienccfiT 
We indicated it when we said that the ancients reduced the 
physical order to the vital order, that is to say, laws to 
genera, while the modems try to resolve genera into laws. 
But we have to look at it in another a-fpect, which, more- 
over, is only a transposition, of the first, Wherein consists 
the difference of attitude of the two sciences toward change? 
We may formulate it by saying that ancient science thinkt 
it knows Us object su^dently when, it has noted of it somt 
privileged moments, wh&'eas modem science considers the 
object at any moment wliaiever. 

The forms or ideas of Plato or ot Aristotle correspond 
to privileged or salient moments in the history of things — 
those, in general, that have been fixed by language. They 
are 8up[>06ed, like the childhood or the old age of a lixTng 
beicg, to characterize a period of which they express the 
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quintessence, all the rest of this period being filled by the 
passage, of no interest in itself, from one form to another 
fonn. Take, for instance, a falling body. It was thought 
that we got near enough to the fact when we characterized 
it as a whole: it was a movement downward; it was the 
tendency toward a cerifre; it was the nalural movement 
of a body which, separated from the earth to which it be- 
longed, wa3 now going to find its place again. They noted, 
then, the final term or culminating point (rf^s, dji/iij) and 
set it up as the essential moment: this moment, that 
language has retained in order to express the whole of 
the fact, sufficed also for science to characterize it. In the 
physics of Aristotle, it is by the concepts " high" and "low," 
Spontaneous displacement and forced displacement, own 
place and strange place, that the movement of a body shot 
into space or failing freely is defined. But Galileo thought 
there was no essential moment, no privileged instant. To 
study the falling body is to consider it at it matters not 
what moment in its course. The true science of gravity 
is that which will determine, for any moment of time what- 
ever, the position of the body in space. For this, indeed, 
ngns far more precise than those of language are required. 
We may say, then, that our physics differs from that of 
the ancients chiefly in the indefinite breaking up of time. 
For the ancients, time comprises as many undivided periods 
as our natural perception and our language cut out in it 
successive facts, each presenting a kind of individuality. 
For that reason, each of these facts admits, in their view, 
of only a total definition or description. If, in describing 
it, we are led to distinguish phases in it, we have several 
farts instead of a single one, several undivided periods in- 
stead of a single period; but time is always supposed to be 
diinded into determinate periods, and the mode of division 
to be forced on the mind by apparent crises of the real, 
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comparable to that of puberty, by the apparent release of a 
new form. — For a Kepler or a Galileo, on the contrary, 
time is not divided objectively in one way or another by 
the matter that fills it. It has no natural articulations. 
We can, we ought to, divide it as we please. All moments 
count. None of them has the right to set itself up as a 
moment that represents or dominates the others. And, 
consequently, we know a change only when we are able 
to determine what it is about at any one of its moments. 

The difference is profound. In fact, in a certain aspect 
it is radical. But, from the point of view from which we 
are regarding it, it is a difference of degree rather than of 
kind. The human mind has passed from the first kind of 
knowledge to the second through gradual perfecting, simply 
by seeking a higher precision. There is the same relation 
between these two sciences as between the noting of the 
phases of a movement by the eye and the much more 
complete recording of these phases by instantaneous pho- 
tography. It is the same cinematographical mechanism in 
both cases, but it reaches a precision in the second that it 
cannot have in the first. Of the gallop of a horse our eye 
perceives chiefly a characteristic, essential or rather sche- 
matic attitude, a form that appears to radiate over a whole 
period and so fill up a time of gallop. It is this attitude 
that sculpture has fixed ou the frieze of the Parthenon. 
But instantaneous photography isolates any moment; it 
puts them all in the same rank, and thus the gallop of a 
horse spreads out for it into as many successive attitudes 
as it wishes, instead of massing itself into a single attitude, 
which is supposed to flash out in a privileged moment and 
to illuminate a whole period. 

From this original difference flow all the others. A 
science that considers, one after the other, undivided periods 
of duration, sees nothing but phases succeeding phaseti. 
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fonns replacing forms; it is content with & qualitcUive de- 
scription of objects, which it likens to organized beings. 
But when we seek to know what happens within one of 
these periods, at any moment of time, we are aiming at 
something entirely different. The changes which are pro- 
duced from one moment to another are no longer, by the 
hypothesis, changes of quahty; they are quaniiiaCive vari- 
ations, it may be of the phenomenon itself, it may be of its 
elementary parts. We were right then to say that modem 
science is distinguishable from the ancient in that it applies 
to magnitudes and proposes first and foremost to measure 
them. The ancients did indeed try experiments, and on 
the other hand Kepler tried no experiment, in the proper 
sense of the word, in order to discover a law which is the 
Very type of scientific knowledge as we understand it. 
What distinguishes modem science is not that it is experi- 
mental, but that it experiments and, more generally, works 
only with a view to measure. 

For that, reason it is right, again, to say that ancient 
■dence appUed to concepts, while modem science seeks 
Jaaa — constant relations between variable magnitudes. 
Hie concept of circularity was sufficient to Aristotle to 
define the movement of the heavenly bodies. But, even 
with the more accurate concept of elliptical form, Kepler 
did not think he had accounted for the movement of planets. 
He had to get a law, that is to say, a constant relation be- 
tween the quantitative variations of two or several elements 
of the planetary movement. 

Yet these are only consequences — differences that follow 
from the fundamental difference. It did happen to the 
ancients accidentally to axperiment with a view to measur- 
ing, as also to discover a law expressing a constant relation 
between magnitudes. The principle of Archimedes is a 
true experimental law. It takes into account three variable 
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magnitudes: the volume of a body, the density of the liquid 
in which the body is immersed, the vertical pressure that 
is being exerted. And it states indeed that one of these 
three terms is a function of the other two. 

The essential, original difference must therefore be sought 
elsewhere. It is the same that we noticed first. The 
science of the ancients is static. Either it considers in 
block the change that it studies, or, if it divides the change 
into periods, it makes of each of these periods a block in its 
turn: which amounts to saying that it takes no account 
of time. But modem science has bten built up around 
the discoveries of Galileo and of Kepler, which immediately 
furnished it with a model. Now, what do the laws of 
Kepler say? They lay down a relation between the areas 
described by the heliocentric radius-vector of a planet and 
the time employed in describing them, a relation between 
the longer axis of the orbit and the time taken up by the 
course. And what was the principle discovered by Galileo? 
A law which coimected the space traversed by a falling 
body with the time occupied by the fall. Furthermore, 
in what did the first of the great transformations of geometry 
in modem times consist, if not in introducing — in a veiled 
form, it is true — time and movement even in the considera- 
tion of figures? For the ancients, geometry was a purely 
static science. Figures were given to it at once, completely 
finished, hke the Platonic Ideas. But the essence of the 
Cartesian geometry (although Descartes did not give it 
this form) was to regard every plane curve as described 
by the movement of a point on a movable straight line 
which is displaced, parallel to itself, along the axis of the 
abscissae — the displacement of the movable straight line 
being supposed to be uniform and the abscissa thua be- 
coming representative of the time. The curve is then 
defined if we can state the relation connecting the space 
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traversed on the movable straight line to the time employed 
in traversing it, that is, if we are able to indicate the po- 
sition of the movable point, on the straight line which it 
traverses, at any moment whatever of its course. This 
relation is just what we call the equation of the curve. To 
substitute an equation for a figure consists, therefore, in 
seeing the actual position of the moving points in the tra- 
cing of the curve at any moment whatever, instead of re- 
garding this tracing all at once, gathered up in the unique 
moment when the curve has reached its finished state. 

Such, then, was the directing idea of the reform by which 
both the science of nature and mathematics, which serves 
as its instrument, were renewed. Modem science is the 
daughter of astronomy; it has come down from heaven 
to earth along the inclined plane of Galileo, for it is through 
Galileo that Newton and his successors are connected with 
Kepler. Now, how did the astronomical problem present 
itself to Kepler? The question was, knowing the respective 
positions of the planets at a given moment, how to calculate 
their positions at any other moment. So the same question 
presented itself, henceforth, for every material system. 
Each material point became a rudimentary planet, and the 
main question, the ideal problem whose solution would 
jrield the key to all the others was, the positions of these 
elements at a particular moment being given, how to de- 
termine their relative positions at any moment. No doubt 
the problem cannot be put in these precise terms except 
in very simple cases, for a schematized reality; for we 
oever know the respective positions of the real elements 
of matter, supposing there are real elements; and, even if 
we knew them at a given moment, the calculation of their 
eition9 at another moment would generally require a 
ithematical effort surpassing human powere. But it is 
(Ugh for us to know that these elements might be known, 
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that their present positions might be noted, and ) 
BUperhuman intellect might, by submitting these data to 
mathematical operations, determine the positions of the 
elements at any other moment of time. This conviction 
IB at the bottom of the questions we put to ourselves on 
the subject of nature, and of the methods we employ to 
solve them. That is why every law in static form seems 
to us as a provisional instalment or aa a particular view 
of a dynamic law which alone would give us whole and 
definitive knowledge. 

Let us conclude, then, that our science is not only dis- 
tinguished from ancient science in this, that it seeks laws, 
nor even in this, that its laws set forth relations between 
magnitudes: we must add that the magnitude to which 
we wish to be able to relate all others is time, and that 
',' modem science must be defined pre-eminently by its aspiralion 
' to take time as an independent variable. But with what 
' time has it to do? 

We have said before, and we cannot repeat too ofteni 
that the science of matter proceeds like ordinary knoiffl 
ledge. It perfects this kno\*'ledge, increases its precisics^ 
and its scope, but it works in the same direction and puts 
the same mechanism into play. If, therefore, ordinary 
knowledge, by rea-son of the cinematographical mechanism 
to which it is subjected, forbears to follow becoming in so 
far as becoming is moving, the science of matter renounces 
it equally, No doubt, it diiitinguishes as great a number 
of moments as we wish in the interval of time it considers. 
However small the inter\'als may be at which it stops, it 
authorizes us to divide them again if necessary. In con- 
trast with ancient science, which stopped at certain so- 
called essential moments, it is occupied indifferently with 
any moment whatever. But it always considers moments, 
tiwB^s virtual stopping-places, always, in short, immobili- 
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ties. Which amounts to saying that real time, regarded as 
s flux, or, in other words, as the very mobility of being, 
escapes the hold of scientific knowledge. We have already 
tried to establish this point in a fonner work. We alluded to 
it again in the first chapter of this book. But it is necessary 
to revert to it once more, in order to clear up misunder- 
atandiags. 

When positive science speaks of time, what it refers to 
is the movement of a certain mobile T on its trajectory. 
This movement has been chosen by it as representative 
of time, and it is, by definition, uniform. Let us call T„ 
Tj, Tg, . . . etc., points which divide the trajectory 
of the mobile into equal parts from its origin T^. We shall 
say that 1, 2, 3, . . . units of time have flowed past, 
when the mobile is at the points Tj, Tj, Tg, . . . of the 
line it traverses. Accordingly, to consider the state of the 
universe at the end of a certain time (, is to examine where 
it will be when T is at the point T, of its course. But of the 
flux itself of time, still less of its effect on consciousness, 
there is here no question ; for there enter into the calculation 
only the points Tj, Tj, T3, . . . taken on the flux, never 
the flux itself. We may narrow the time considered as 
much as we will, that is, break up at will the interval be- 
tween two consecutive divisions T^ and T„^_, : but it is 
always with points, and with points only, that we are deal- 
ing. What we retain of the movement of the mobile T 
are positions taken on its trajectory. What we retain of 
all the other points of the universe are their positions on 
their respective trajectories. To each virlual slop of the 
moving body T at the points of division Tj, T^, T3, . . . 
we make correspond a viriuai slop of all the other mobiles 
at the points where they are passing. And when we eay 
that a movement or any other change has occupied a time 
t, we mean by it that we have noted a number t of corre- 
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Bpondencea of this kind. We have therefore counted 
simultaneities; we have not concerned ourselves with the 
flux that goes from one to another. The proof of this is 
that I can, at discretion, vary the rapidity of the flux of 
the universe in regard to a consciousness that is independent 
of it and that would perceive the variation by the qmte 
qualitative /ee^mt/ that it would have of tt: whatever the 
variation had been, since the movement of T would partici- 
pate in this variation, i should have nothing to change in 
my equations nor in the numbers that figure in them. 

Let ua go further. Suppose that the rapidity of the 
flux becomes infinite. Imagine, as we said in Ihe first pages 
of this book, that the trajectory of the mobile T is given 
at once, and that the whole history, past, present and future, 
of the material universe is spread out instantaneously 
in space. The same mathematical correspondences will 
subsist between the moments of the history of the world 
unfolded like a fan, so to speak, and the divisions Tj, T^, T„ 
... of the line which will be called, by definition, "the 
course of time." In the eyes of science nothing will have 
changed. But if, time thus spreading itself out in space 
and succession becoming juxtaposition, science has doUh 
tng to change in what it tells us, we must conclude that, 
in what it tells us, it takes account neither of succession 
in what of it is specific nor of time in what there is in it that 
is fiuent. It has no sign to express what strikes our con- 
sciousness in succession and duration. It no more applies 
to becoming, so far as that is moving, than the bridges 
thrown here and there across the stream follow the water 
that flows under their arches. 

Yet succession exists; I am conscious of it; it is a fact. 
When a physical process is going on before my eyes, my 
perception and my inclination have nothing to do nith 
accelerating or retarding it. What is important to tbe 
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phj'sicist is the number of units of duration the process 
fills; he does not concern himself about the units themselves 
and that is why the successive states of the world might 
be spread out all at once in space without his having to 
change anything in his science or to cease talking about 
time. But for us, conscious beings, it is the units that 
matter, for we do not count extremities of intervals, we 
feel and Uve the intervals themselves. Now, we are con- 
scious of these intervals as of definite intervals. Let me 
come back again to the sugar in my glass of water:' why 
must I wait for it to melt? While the duration of the 
phenomenon is relative for the physicist, since it is reduced 
to a certain number of units of time and the units them- 
selves are indifferent, this duration is an absolTite for my 
consciousness, for it coincides with a certain degree of 
impatience which is rigorously determined. Whence 
comes this determination? What is it that obliges me to 
WMt, and to wait for a certain length of psychical duration 
which is forced upon me, over which I have no power? 
If succession, in so far as distinct from mere juxtaposition, 
has no real efficacy, if time is not a kind of force, why does 
the universe unfold its successive states with a velocity 
which, in regard to my consciousness, is a veritable abso- 
Why with this particular velocity rather than any 
lier? Why not with an infinite velocity? Why, in other 
rords, is not everything given at once, as on the film of the 
inematograph? The more I consider this point, the more 
t seems to me that, if the future is bound to succeed the 
rent instead of being given alongside of it, it is because 
I future is not altogether determined at the present 
nent, and that if the time taken up by this succession 
I something other than a number, if it has for the con- 
iouBness that is installed in it absolute value and reality, 
I See pckge 10. 
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it is because there is unceasingly being created in it, not 
indeed in any such artificially isolated system as a glass 
of sugared water, but in the concrete whole of which every 
8uch system forms part, something unforeseeable and new. 
This duration may not be the fact of matter itself, but that 
of the life which reascends the course of matter; the two 
movements are none the less mutually dejMndent upon each 
other. The duralian of the universe must therefore be one 
with the latitude of creation which can find place in it. 

When a child plays at reconstructing a picture by putting 
together the separate pieces in a puzzle game, the more he 
practices, the more and more quickly he succeeds. The 
reconstruction was, moreover, instantaneous, the child 
found it ready-made, when he opened the box on leaving 
the shop. The operation, therefore, does not require a 
definite time, and indeed, theoretically, it does not require 
any time. That is because the result is given. It is be- 
cause the picture is already created, and because to obtain 
it requires only a work of recomposing and rearranging— 
a work that can be supposed going faster and faster, and 
even infinitely fast, up to the point of being instantaneous. 
But, to the artLst who creates a picture by drawing it frona 
the depths of his soul, time is no longer an accessory; it is 
not an interval that may be lengthened or shortened with- 
out the content being altered. The duration of his work 
is part and parcel of his work. To contract or to dilate 
it would be to modify both the psychical evolution that 
fills it and the invention which is its goal. The time taken 
up by the invention, is one with the invention itself. It 
is the progress of a thought which is changing in the degree 
and measure that it is taking form. It is a vital process, 
something like the ripening of an idea. 

The pwnter is before his canvas, the colore are on the 
palette, the mod«I b sitting — all this we see, and also ve 
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know the pwnter's style: do we foresee what will appear 
on the canvas? We possess the elements of the problem; 
we know in an abstract way, how it will be solved, for the 
portrait will surely resemble the model and will surely 
resemble also the artist; but the concrete solution brings 
with it that unforeseeable nothing which is everything 
in a work of art. And it is this nothing that takes time. 
Nought as matter, it creates itself as form. The sprouting 
and flowering of this fonn are stretched out on an un- 
shrinkable duration, which is one with their essence. So 
of the works of nature. Their novehy arises from an inte> 
nal impetus which is progress or succession, which confers 
on succession a peculiar virtue or which owes to succes- 
sion the whole of Its virtue — which, at any rate, makes 
succession, or continuily of interpeTietration in time, irre- 
ducible to a mere instantaneous jaxtaposition in space. 
This is why the idea of reading in a present state of the 
material universe the future of living forms, and of unfold- 
ing now their history yet to come, involves a veritable 
absurdity. But this absurdity is difficult to bring out, 
because our memory is accustomed to place alongside of 
each other, in an ideal space, the terms it perceives in turn, 
because it always represents past succession in the form of 
juxtai>osition. It is able to do so, indeed, just because the 
past belongs to that which is already invented, to the dead, 
and no longer to creation and to life. Then, as the succes- 
BOn to come will end by being a succession past, we per- 
Lde ourselves that the duration to come admits of the 

oae treatment as past duration, that it is, even now, un- 
roUable, that the future is there, rolled up, already painted 
a the canvas. An illusion, no doubt, but an illusion that 
I natural, ineradicable, and that nill last as long as the 

man mind! 

Time U invention or it is nothing at aU. But of time- ' 
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invencion phyacs can take no account, restricted as it is 
to the cinematographical method. It is limited to count- 
ing OTnultaneilies between the events that make up this 
time and the poeiticns of the mobile T on its trajectory. 
It detaches the^ events from the whole, which at every 
moment puts on a new form and which communicates to 
them something of its novehy. It considers them in the 
abstract, such as they would be outside of the hving whole, 
that is to say, in a time unrolled in space. It retains only 
the events or systems of events that can be thus isolated 
without being made to undergo too profound a deformation, 
because only these lend themselves to the application of 
its method. Our physics dates from the day when it was 
known how to isolate such systems. To sum up, whiU 
modem physics is distinffuished from ancient physics by the 
fact that ii considers any moment of time whatever, it rests 
a^ogether on a substittUion of time-length for time-invention. 
It seems then that, parallel to this physics, a second 
kind of knowledge ought to have grown up, which coi 
have retained what physics allowed to escape. On 
flux itself of duration science neither would nor could lay 
hold, bound as it was to the cinematographical method. 
This second kind of knowledge would have set the cinemato- 
graphical method aside. It would have called upon the 
mind to renounce its most cherished habits. It is within 
becoming that it would have transported us by an effort of 
sympathy. We should no longer he asking where a mov- 
ing body will be, what shape a system will take, throu^ 
what state a change will pass at a given moment : the mo- 
ments of time, which are only arrests of our attention, 
would no longer exist; it is the flow of time, it is the very 
flux of the real that we should be trjiag to follow. The 
first kind of knowledge has the advantage of enabling us to 
foresee the future and of making us in some measure masteiB 



ton. 
ond.^ 

'a 



w.i 



MODERN SCIENCE 



of events; in return, it retains of the moving reality only 
eventual immobilities, that is to say, views taken of it by 
our mind. It symbolizes the real and transposes it into 
the human rather than expresses it. The other knowledge, 
if it is possible, is practically useless, it will not extend 
our empire over nature, it will even go against certain 
natural aspirations of the intellect; but, if it succeeds, it is 
reality itself that it will hold in a firm and final embrace. 
Not only may we thus complete the intellect and its know- 
ledge of matter by accustoming it to install itself within 
the moving, but by developing also another faculty, com- 
plementary to the intellect, we may open a perspective on 
the other half of the real. For, as soon as we are con- 
fronted with true duration, we see that it means creation, 
and that if that which is being unmade endures, it can only 
be because it is inseparably bound to what is making itself. 
Thus will appear the necessity of a continual growth of the 
universe, I should say of a life of the real. And thus will 
be seen in a new light the life which we find on the surface 
of our planet, a life directed the same way as that of the 
universe, and inverse of materiality. To intellect, in short, 
there will be added intuition. 

The more we reflect on it, the more we shall find that this 
conception of metaphysics is that which modem science 



For the ancients, indeed, time is theoretically negligible, 
because the duration of a thing only manifests the degra- 
dation of its essence: it is with this motionless essence 
^thftt science has to deal. Change being only the effort of a 
torm toward its own realization, the realization is all that 
I concerns us to know. No doubt the realization is never 
"complete: it is this that ancient philosophy expresses by 
saying that we do not perceive form without matter. But 
if we consider the changing object at a certain essential 
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moment, at its apogee, we may say that there it just touches 
its intelligible fonn. This intelligible form, this ideal and, 
80 to speak, limiting form, cm" science seizes upon. And 
possessing in this the gold-piece, it holds eminently the 
small money which we call becoming or change. This 
change is less than being. The knowledge that would take 
it for object, supposing such knowledge were possible,, 
would be less than science. 

But, for a science that places all the moments of tin 
in the same rank, that admits no essential moment, i 
culminating point, no apogee, change is no longer a dunxi 
ution of essence, duration is not a dilution of eternity, 
flux of time Is the reality itself, and the things which ^ 
study are the things which flow. It is true that of this 
flowing reality we are limited to taking instantaneous 
views. But, just because of this, scientific knowledge must 
appeal to another knowledge to complete it. While the 
ancient conception of scientific knowledge ended in making 
time a degradation, and change the diminution of a fonqfl 
given from all eternity — on the contrary, by following thfll 
new conception to the end, we should come to see in time" 
a progressive growth of the absolute, and in the evolution 
of things a continual invention of forms ever new. 

It is true that it would be to break with the metaphyseal 
of the ancients. They saw only one way of knowing de&a 
nitely. Their science consisted in a scattered and fra^g 
mentary metaphysics, their metaphysics in a concentrated 
and systematic science. Their science aod metaphysics 
were, at most, two species of one and the same genus. In 
our hypothesis, on the contrary, science and metaphysics 
are two opposed although complementary ways of knowing, 
the first retaining only moments, that is to say, that which 
does not endure, the second bearing on duration itself. 
Now, it was natural to hesitate between so novel a coo- 
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ceptioQ of metaphysics and the traditional conception. 
The temptation must have been strong to repeat with the 
new science what had been tried on the old, to suppose 
our scientific knowledge of nature completed at once, to 
unify it entirely, and to give to this unification, as the 
Greeks had already done, the name of metaphysics- So, 
beside the new way that philosophy might have prepared, 
the old remained open, that indeed which physics trod. 
And, as physics retained of time only what could as well be 
spread out all at once in space, the metaphysics that chose 
the same direction had necessarily to proceed as if time 
created and annihilated nothing, as if duration bad no 
efficacy. Bound, like the physics of the modems and the 
metaphysics of the ancients, to the cinematographical 
method, it ended with the conclusion, implicitly admitted 
at the start and immanent in the method itself: All is 
given. 

That metaphysics hesitated at first between the two paths 
seems to us unquestionable. The indecision is visible in 
Cartesianism. On the one hand, Descartes affirms uni- 
versal mechanism; from this point of view movement 
would be relative,' and, as time has just as much reality 
as movement, it would follow that past, present and future 
are given from all eternity. But, on the other hand (and 
that is why the philosopher has not gone to these extreme 
consequences), Descartes believes in the free will of man. 
He superposes on the determinism of physical phenomena 
the indeterminism of human actions, and, consequently, on 
time-length a time in which there is invention, creation, 
true succession. This duration he supports on a God 
who is unceasingly renewing the creative act, and who, 
being thus tangent to time and becorabg, sustains them, 
communicates to them necessarily something of hia absolute 
> Descartei, Prineipi*, ii. { 29. 



'346 



CREATIVE EVOLUTION 



ICRAP 



/ reality. When he places himself at this second point of 
I view, Descartes speaks of movement, even spatial, as of an 
' absolute." 

He therefore entered both roads one after the other, hav- 
ing resolved to follow neither of them to the end. The 
first would have led him to the denial of free will in man 
and of real will in God, It was the suppression of all 
efficient duration, the likening of the universe to a thing 
ffiven, which a superhuman intelligence would embrace 
at once in a moment or in eternity. In following the second, 
on the contrary, he would have been led to all the conse- 
quences which the intuition of true duration implies. Cre- 
ation would have appeared not simply as continued, but 
also as caniimious. The universe, regarded as a whole, 
would really evolve. The future would no longer be deter- 
minable by the present; at moat we might say that, once 
realized, it can be found again in its antecedents, as the 
sounds of a new language can be expressed with the letters 
of an old alphabet if we agree to enlarge the value of the 
letters and to attribute to them, retro-actively, sounds 
which no combination of the old sounds could have pro- 
duced beforehand. Finally, the mechanistic explanation 
might have remained universal in this, that it can indeed 
be extended to as many systems as we choose to cut out 
in the continuity of the universe; but mechanism would 
then have become a tnellwd rather than a doctrine. It 
would have expressed the fact that science must proceed 
after the cinematographical manner, that the function of 
science is to scan the rhythm of the flow of things and not 
to fit itself into that How. — Such were the two opposite con- 
ceptions of metaphysics which were offered to philosophy. 
It chose the first. The reason of this choice is undoubt- 
edly the mind's tendency to follow the cinematographical 
■Deaoartefl, Prineipa, ii. f{ 36 S, 
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method, a method so natural to our intellect, and so well 
adjusted also to the requirements of our science, that we 
must feel doubly sure of its speculative impotence to re- 
nounce it in metaphysics. But ancient philosophy also 
inSuenced the choice. Artists for ever admirable, the 
Greeks created a type of suprasensible truth, as of sensible 
beauty, whose attraction is hard to resist. As soon as we 
incline to make metaphysics a systematization of science, 
we glide in the direction of Plato and of Aristotle, And, 
once in the zone of attraction in which the Greek philoBO- 
pbers moved, we are drawn along in their orbit. 

Such was the case with Leibniz, as also with Spinosa. 
We are not blind to the treasures of originality their doc- 
trines contain, Spinoza and Leibniz have poured into 
them the whole content of their souls, rich with the in- 
ventions of their genius and the acquisitions of modem 
thought. And there are in each of them, especially in 
Spinoza, flashes of intuition that break through the system. 
But if we leave out of the two doctrines what breathes life 
into them, if we retain the skeleton only, we have before 
us the very picture of Platonism and Aristotelianism seen 
through Cartesian mechanism. They present to us a 
systematization of the new physics, constracted on the 
model of the ancient metaphysics. 

What, indeed, could the unification of physics be? The 
inspiring idea of that science was to isolate, within the uni- 
verse, systems of material points such that, the position 
of each of these points being known at a given moment, 
we could then calculate it for any moment whatever. As, 
moreover, the systems thus defined were the only ones on 
which the new science had hold, and as it could not be 
known beforehand whether a system satisfied or did not 
satisfy the desired condition, it was useful to proceed always 
and everywhere as if the condition was realized. There 
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was in this a methodological rule, a very natural rule- 
so natural, indeed, that it was not even necessary to formu- 
late it. For simple common sense tells us that when we 
are possessed of an effective instrument of research, and 
are ignorant of the limits of its applicability, we should 
act as if its applicability were unlimited ; there will always 
be time to abate it. But the temptation must have been 
great for the philosopher to hypostatize this hope, or rather 
this impetus, of the new science, and to convert a general 
rule of method into a fundamental law of things. So he 
transported himself at once to the limit ; he supposed physics 
to have become complete and to embrace the whole of the 
sensible world. The universe became a system of points, 
the position of which was rigorously determined at each 
instant by relation to the preceding instant and theoretically 
calculable for any moment whatever. The result, in short, 
was universal mechanism. But it was not enough to 
formulate this mechanism; what was required was to 
found it, to give the reason for it and prove its necessity. 
And the essential affirmation of mechanism being that of a 
reciprocal mathematical dependence of all the points of 
the universe, as also of all the moments of the imiverse, 
the reason of mechanism had to be discovered in the unity 
of a principle into which could be contracted all that is 
juxtaposed in space and successive in time. Hence, the 
whole of the real was supposed to be given at once. The 
reciprocal determination of the juxtaposed appearances in 
space was explained by the indivisibihty of true being, and 
the inflexible determinism of successive phenomena in time 
simply expressed that the whole of being is g^ven in the 
eternal. 

The new philosophy was going, then, to be a recommence- 
ment, or rather a transposition, of the old. The ancient 
philosophy had taken each of the corwepts into which a 
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becoming is coDceotrated or which mark its apogee: it 
supposed them all known, and gathered them up into a 
MDgle concept, form of forms, idea of ideas, like the God 
of Aristotle. The new philosophy was going to take each 
of the laws which condition a becoming in relation to others 
and which are as the permanent substratum of phenomena: 
it would suppose them all known, and would gather them 
up into a unity which also would express them eminently, 
but which, like the God of Aristotle and for the same 
reasons, must remain immutably shut up in itself. 

True, this return to the ancient philosophy was not with- 
out great difficulties. When a Plato, an Aristotle, or a 
Plotinus melt all the concepts of their science into a single 
one, in so doing they embrace the whole of the real, for 
concepts are supposed to represent the things themselves, 
and to possess at least as much positive content. But a 
law, in general, expresses only a relation, and physical 
laws in particular express only quantitative relations be- 
tween concrete things. So that if a modem philosopher 
works with the laws of the new science as the Greek philoso- 
pher did with the concepts of the ancient science, if he makes 
all the conclusions of a physics supposed omniscient con- 
verge on a single point, he neglects what is concrete in the 
phenomena — the qualities perceived, the perceptions them- 
selves. His synthesis comprises, it seems, only a fraction 
of reality. In fact, the first result of the new science was 
to cut the real into two halves, quantity and quality, the 
former being credited to the account of bodies and the latter 
to the account of souls. The ancients had raised no such 
barriers either between quality and quantity or between 
soul and body. For them, the mathematical concepts 
were concepts like the others, related to the others and 
fitting quite naturally into the hierarchy of the Ideas. 
Neither was the body then defined by geometrical extension, 
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nor the soul by consciousness. If the il'uxij of Aristotle, 
the entelechy of a living body, is less spiritual than our 
"soul," it is because his o&jia, already impregnated with the 
Idea, ia less corporeal than our " body." The scission was 
not yet irremediable between the two terms. It has be- 
come so, and thence a metaph)'sic that aims at an abstract 
unity must resign itself either to comprehend in its synthe- 
sis only one half of the real, or to take advantage of the 
absolute heterogeneity of the two halves in order to con- 
sider one as a translation of the other. Different phrases 
will express different things if they belong to the same 
language, that is to say, if there is a certain relationship 
of sound betwesn them. But if they belong to two different 
languages, they might, just because of their radical di- 
versity of sound, express the same thing. So of quality 
and quantity, of soul and body. It is for having cut all 
connection between the two terms that philosophers have 
been led to establish between them a rigorous parallelism, 
of which the ancients had not dreamed, to regard them as 
translations and not as inversions of each other; in short, 
to posit a fundamental identity as a substratum to their 
duality. The synthesb to which they rose thus became 
capable of embracing everything. A divine mechanism 
made the phenomena of thought to correspond to thoee of 
extension, each to each, qualities to quantities, souls to 



It ia this parallelism that we find both in Leibniz and in 
Spinoza — in different forms, it is true, because of the un- 
equal importance which thoy attach to extension. With 
Spino?A, the two terms Thought and Extension are placed, 
in principle at least, in the same rank. They are, there- 
fore, two translations of one and the same original, or, as 
Spinoza says, two attributes of one and the same substance, 
which we must call God. And these two traoBlatiou, 
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as also an Infinity of others into languages which we know 
not, are called up and even forced into existence by the 
original, just as the essence of the cirele is translated auto- 
matically, so to speak, both by a figure and by an equation. 
For Leibniz, on the contrary, extension is indeed still a 
translation, but it is thought tliat is the original, and 
thought might dispense with translation, the translation 
being made only for us. In positing God, we necessarily 
posit also all the possible views of God, that is to say, the 
monads. But we can always imagine that a view has been 
taken from a point of view, and it is natural for an imperfect 
mind Uke ours to class views, quaUtatively different, ac- 
cording to the order and position of points of view, quali- 
tatively identical, from which the views might have been 
taken. In reality the points of view do not exist, for there 
are only views, each given in an indivisible block and 
representing in its own way the whole of reality, which is 
God, But we need to express the plurality of the views, 
that are unlike each other, by the multiphcity of the points 
of view that are exterior to each other; and we also need 
to symbolize the more or less close relationship between 
the Nnews by the relative situation of the points of view to 
one another, their nearness or their distance, that is to say, 
by a magnitude. That is what Leibniz means when he 
says that space is the order of coexistents, that the per- 
ception of extension is a confused perception (that is to say, 
a perception relative to an imperfect mind), and that 
nothing exists but monads, expressing thereby that the 
real Whole has no parts, but is repeated to infinity, each 
time integrally (though diversely) within itself, and that 
&U these repetitions are complementary to each other. 
In just the same way, the visible rehef of an object is equiva- 
lent to the whole set of stereoscopic views taken of it from 
all points, so that, instead of seeing in the relief a juxta^ 
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position of solid parts, we might quite as well look upon it 
as made of the reciprocal complementarity of these whole 
views, each given in block, each indivisible, each different 
from all the others and yet representative of the same thing. 
The Whole, that is to say, God, is this very relief for Leibniz, 
and the monads are these complementary plane \iews; 
for that reason he defines God as "the substance that has 
no point of view," or, again, as "the universal harmony," 
that is to say, the reciprocal complementarity of monads. 
In short, Leibniz differs from Spinoza in this, that he looks 
upon the universal mechanism as an aspect which reality 
takes for us, whereas, Spinoza makes of it an aspect which 
reality takes for itself. 

It is true that, after having concenti'ated in God the 
whole of the real, it became difficult for them to pass from 
God to things, from eternity to time. The difficulty was 
even much greater for these philosophers than an Aristotle 
or a Plotinus. The God of Aristotle, indeed, had been 
obtained by the compression and reciprocal compene- 
tration of the Ideas that represent, in their finished state 
or in their culminating point, the changing things of the 
world. He was, therefore, transcendent to the world, 
and the duration of things was juxtaposed to His eternity, 
of which it was only a weakening, But in the principle 
to which we are led by the consideration of universal 
mechanism, and which must serve as its substratum, it 
is not concepts or things, but laws or relations that are 
condensed. Now, a relation does not exist separately. 
A law connects changing terms and is immanent in what 
it governs. The principle in which all these relations 
are ultimately summed up, and which is the basis of the 
unity of nature, cannot, therefore, be transcendent to 
sensible reality; it is immanent in it, and we must suppose 
that it is at once both in and out of time, gathered up in the 
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unity of its substance and yet condemned to wind it off in 
an endless chain. Rather than formulate bo appalling a 
contradiction, the philosophers were necessarily led to 
sacrifice the weaker of the two tenns, and to regard the 
temporal aspect of things as a mere illusion. Leibniz says 
80 in exphcit terms, for he makes of time, as of space, a 
confused perception. While the multiplicity of his monads 
expresses only the diversity of views taken of the whole, 
the history of an isolated monad seems to be hardly any- 
thing else than the manifold views that it can take of its 
own substance: so that time would consist in all the points 
of view that each monad can assume towards itself, as 
space consists in all the points of view that all monads 
can assume towards God. But the thought of Spinoza 
is much less clear, and this philosopher seems to have sought 
to establish, between eternity and that which has duration, 
the same difference as Aristotle made between essence and 
accidents: a most difficult undertaking, for the uXj/ of 
Aristotle was no longer there to measure the distance and 
explain the passage from the essential to the accidental, 
Descartes having eliminated it for ever. However that 
may be, the deeper we go into the Spinozistic conception 
of the "inadequate," as related to the "adequate," the 
more we feel ourselves moving in the direction of Aristote- 
Itanism — just as the Leibnizian monads, in proportion as 
they mark themselves out the more clearly, tend to ap- 
proximate to the Intelligibles of Plotinus.' The natural 
trend of these two philosophies brings them back to the 
conclusions of the ancient philosophy. 

To sum up, the resemblances of this new metaphysic 
to that of the ancients arise from the fact that both suppose 

 In & course of lectures on Pbtinus, given at the Coli^ de France in 
1907-1898. we tried to bring out these resemblances. They are QumerotM 
tad impressive. The ukalogy U continued even in Uie formulae em- 
ployed on each Bide. 



354 



CREATIVE EVOLUTION 



ready-made — the former above the sensible, the latter 
within the sensible — a science one acd complete, with 
which any reality that the sensible may contain is believed 
to coincide. For both. Tealily. as well as. (rvlhare integrally 
given, intiemity. Both are opposed to the idea of a reality 
fKat creates itself gradually, that is, at bottom, to an ab- 
solute duration. , 



Now, it might easily be shown that the conclusions flfV 
this metaphysic, springing from science, have rebounded 
upon science itself, as it were, by ricochet. They penetrate 
the whole of our so-called empiricism. Physics and chem- 
istry study only inert matter; biology, when it treats the 
living being physically and chemically, considers only 
the inert side of the living: hence the mechanistic expla- 
nations, in spite of their development, include only a small 
part of the real. To suppose o 'priori that the whole of 
the real is resolvable into elements of this kind, or at least 
that mechanism can give a complete translation of whaM 
happens in the world, is to pronounce for a certain roetAM 
physic— ^the very metaphysic of which Spinoza and Leib- 
nis have laid down the principles and drawn the conse- 
quences. Certainly, the psycho-phy-siolog^st who afhrms 
the exact equivalence of the cerebral and the psychical 
state, who imagines the possibility, for some superhuman 
intellect, of reading in the brain what is going on in con- 
sciousness, beheves himself very far from the metaphysi- 
cians of the seventeenth century, and very near to experi- 
ence. Yet experience pure and simple tells us nothing of the 
kind. It shows us the interdependence of the mental and 
the physical, the necessity of a certain cerebral substratum 
for the psychical state — nothing more. From the fact 
that two things are mutually dependent, it does not follow 
that they are equivalent. Because a certain screw is 
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necessary to a certain machine, because the machine works 
when the screw is there and stops when the screw is taken 
away, we do not say that the screw is the equivalent of 
the machine. For correspondence to be equivalence, 
it would be necessary that to any part of the machine a 
definite part of the screw should correspond — as in a literal 
translation in which each chapter renders a chapter, each 
sentence a sentence, each word a word. Now, the re- 
lation of the brain to consciousness seems to be entirely 
different. Not only does the hypothesis of an equivalence 
between the psychical state and the cerebral state imply a 
downright absurdity, as we have tried to prove in a former 
essay," but the facts, examined without prejudice, cer- 
tainly seem to indicate that the relation of the psychical 
to the physical is just that of the machine to the screw. 
To npeak of an equivalence between the two is simply 
to curtail, and make ahnost unintelligible, the Spinozis- 
tic or Leibnizian metaphysic. It is to accept this philos- 
ophy, such as it is, on the side of Extension, but to mutilate 
it on the side of Thought. With Spinoza, with Leibniz, 
we suppose the unifying synthesis of the phenomena of 
matter achieved, and everything in matter explained 
mechanically. But, for the conscious facts, we no longer 
push the synthesis to the end. We stop half-way. We 
suppose consciousness to be coextensive with a certain 
part of nature and not with all of it. We are thus led, 
sometimes to an " epiphenomenalism" that associates 
consciousness with certain particular vibrations and puts 
it here and there in the world in a sporadic state, and some- 
times to a "monism" that scatters consciousness into as 
many tiny grains as there are atoms; but, in cither case, 
it is to an incomplete Spinozisra or to an incomplete Leib- 

'"Le Pu^OKisine psycbo-phyaiologique" (Rcime tU mitapkyHqiie et 
tit morak. Nov. 1904, pp. 895-908). Cf, Maiiere el mirnoire, Paris. 1896, 
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Dizianism that we come back. Between this conceptioD 
of nature and Cartesianism we find, moreover, intermediate 
historical stages. The medical philosophers of the eight- 
eenth century, with their cramped Cartesianism, have had a 
great part in the genesis of the " epiphenomenalism" and 
" monism" of the present day. 



These doctrines are thus found to fall short of the Kantian 
criticism. Certainly, the philosophy of Kant is also im- 
bued with the belief in a science single and complete, em- 
bracing the whole of the real. Indeed, looked at from one 
aspect, it is only a continuation of the metaphysics of the 
modems and a transposition of the ancient metaphysics. 
Spinoza and Leibniz had, following Aristotle, hypostatized 
in God the unity of knowledge. The Kantian criticism, 
on one side at least, consists in asking whether the whole 
of this hypothesis is necessary to modem science as it was 
to ancient science, or if part of the hypothesis is not suf- 
ficient. For the ancients, science applied to concepts, 
that is to say, to kinds of things. In compressing all con- 
cepts into one, they therefore necessarily arrived at a 
being, which we may call Thought, but which was rather 
thought-object than thought-subject. When Aristotle 
defined God the i^otjaetus icrijait, it is probably on w)))<;rtu», 
and not on i^iiom that he put the emphasis. God was 
the synthesis of all concepts, the idea of ideas. Bui 
modem science turns on laws, that is, on relations. Now, 
a relation is a bond established by a mind between two 
or more terms. A relation is nothing outside of the in- 
tellect that relates. The universe, therefore, can only 
be a system of laws if phenomena have passed beforehand 
through the filter of an intellect. Of course, this intellect 
might be that of a being infinitely superior to man, who 
would found the materiality of things at the same time that 
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i bound them together: such was the hypothesis of Leib- 
nir and of Spinoza. But it is not necessary to go so far, 
and, for the effect we have here to obtain, the human 
intellect is enough: such is precisely the Kantian solution. 
Between the dogmatism of a Spinoza or a Leibniz and the 
criticism of Kant there is just the same distance as between 
"it may be maintained that — " and "it suffices that — ." 
Kant stops this dogmatism on the incline that was making 
it slip too far toward the Greek metaphysics; he reduces 
to the strict minimum the hypothesis which is necessary 
in order to suppose the physics of Galileo indefinitely ex- 
tensible. True, when he speaks of the human intellect, he 
means neither yours nor mine: the unity of nature comes 
indeed from the human understanding that unifies, but 
the unifying function that operates here is impersonal. 
It imparts itself to our individual consciousnesses, but it 
transcends them. It is much less than a substantial God; 
it is, however, a little more than the isolated work of a man 
or even than the collective work of humanity. It does not 
exactly lie within man; rather, man lies within it, as in 
an atmosphere of intellectuality which his consciousness 
breathes. It is, if we will, a formal God, something that 
tn Kant is not yet divine, but which tends to become so. 
It became so, indeed, with Fichte. With Kant, however, 
rt3 principal r61e was to give to the whole of our science 
& relative and human character, although of a humanity 
already somewhat deified. From this point of view, the 
criticism of Kant consisted chiefly in limiting the dog- 
matism of his predecessors, accepting their conception 
of science and reducing to a minimum the metaphysic 
it implied. 

is otherwise with the Kantian distinction between 
! matter of knowledge and its form. By regarding in- 
: as pre-eminently a faculty of establishii 
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lations, Kant attributed an extra-intellectual origin to the^ 
terms between which the relations are established. He 
affirmed, against his immediate predecessors, that know- 
ledge is not entirely resolvable into terms of intelligence. 
He brought back into philosophy — while modifying it 
and carrying it on to another plane — that essential element 
of the philosophy of Descartes which had been abandoned 
by the Cartesians. 

Thereby he prepared the way for a new philosoj^y, 
which might have established itself in the extra-intellectual 
matter of knowledge by a higher effort of intuition. Co- 
inciding with this matter, adopting the same rhythm and 
the same movement, might not consciousness, by two 
efforts of opposite direction, raising itself and lowering 
itself by turns, become able to grasp from within, and no 
longer perceive only from without, the two forms of reaUty|J 
body and mind? Would not this twofold effort make uoj^ 
as far as that is possible, re-live the absolute? Moreover,  
as, in the course of this operation, we should see intellect 
spring up of itself, cut itself out in the whole of mind, in- 
tellectual knowledge would then appear as it is, limited, ij 
but not relative. ^| 

Such was the direction that Kantianism might havfl^ 
pointed out to a revivified Cartcsianism. But in this 
direction Kant himself did not go. 

He would not, because, while assigning to knowledge 
an extra-intellectual matter, he believed this matter tOi^ 
be either co-extensive with intellect or less extensive ttuufrV 
intellect. Therefore he could not dream of cutting out 
intellect in it, nor, consequently, of tracing the genesis 
of the understanding and its categories. The molds 
of the understanding and the understanding itself had to be 
accepted as they are, already made. Between the matter 
presented to our intellect and this intellect itself there was 
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no relationship. The agreement between the two was due 
to the fact that intellect imposed its form on matter. So 
that not only was it necessary to posit the intellectual 
form of knowledge as a kind of absolute and give up the 
quest of its genesis, but the very matter of this knowledge 
seemed too ground down by the intellect for us to be able 
to hope to get it back in its original purity. It was not 
the " thing-in-itself ," it was only the refraction of it through 
our atmosphere. 

If now we inquire why Kant did not believe that the 
matter of our knowledge extends beyond its form, this ia 
what we find. The criticism of our knowledge of nature 
that was instituted by Kant consisted in ascertaining what 
our mind must be and what Nature must be if the claims 
of our science are justified; but of these claims themselves 
Kant has not made the criticism. I mean that he took for 
granted the idea of a science that is one, capable of bind- 
ing with the same force all the parts of what is given, and 
of co-ordinating them into a system presenting on all sides 
an equal solidity. He did not consider, in his CriUqiie 
of Pure Reas(m, that science became less and less objective, 
more and more symboHcal, to the extent that it went 
from the physical to the vital, from the vital to the psychical. 
Experience does not move, to his view, in two different 
and perhaps opposite ways, the one conformable to the 
direction of the intellect, the other contrary to it. There 
is, for him, only one experience, and the intellect covers 
ita whole ground. This is what Kant expresses by saying 
that all our intuitions are sensuous, or, in other woi-ds, 
infra-intellectual. And this would have to be admitted, 
indeed, if our science presented in all its parts an equal 
objectivity. But suppose, on the contrary, that science 
is less and less objective, more and more synibotical, as it 
goes from the physical to the psychical, passing through 
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the vital: then, as it is indeed necessary to perceive »~ 
thing somehow in order to symbolize it, there would be an 
intuition of tlie psychical, and more generally of the \'ital, 
which the intellect would transpose and translate, no 
doubt, but which would none the less transcend the in- 
tellect. There would be, in other words, a supra^intel- 
Icctual intuition. If this intuition exist, a taking possession 
of the spirit by itself is possible, and no longer only a know- 
ledge that is external and phenomenal. What is more, 
if we have an intuition of this kind (I mean an iJtra-in- 
tellectual intuition) then sensuous intuition is hkeiy to 
be in continuity with it through certain intermediaries, 
as the infra-red is continuous with the ultra-violet. Sen- 
suous intuition itself, therefore, is promoted. It will 
no longer attain only the phantom of an unattainable 
thing-in-itself. It is {provided we bring to it certain 
indispensable corrections) into the absolute itself that it 
will introduce us. So long as it was regarded as the only 
material of our science, it reflected back on all science 
something of the relativity which strikes a scientific know- 
ledge of spirit; and thus the perception of bodies, which is 
the beginning of the science of bodies, seemed itself to 
be relative. Relative, therefore, seemed to be sensuous 
intuition. But this is not the case if distinctions are made 
between the different sciences, and if the scientific knowledge 
of the spiritual (and also, consequently, of the vital) be 
regarded as the more or less artificial extension of a certain 
manner of knowing which, applied to bodies, is not at all 
symbohcal. Let ua go further: if there are thus two in- 
tuitions of different order (the second being obtained by a 
reversal of the direction of the first), and if it is toward the 
second that the intellect naturally inclines, there is no 
essential difference between the intellect and this intuitioa 
itself. The barriers between the matter of sensible know- 
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ledge and its form are lowered, as also between the " pure 
fonns" of sensibility and the categories of the understand- 
ing. The matter and form of intellectual knowledge 
(restricted to its own object) are seen to be engendering 
each other by a reciprocal adaptation, intellect modeling 
itself on corporeity, and corporeity on intellect. 

But this duality of intuition Kant neither would nor 
could admit. It would have been necessary, in order to ad- 
mit it, to regard duration as the very stuff of reality, and 
consequently to distinguish between the substantial du- 
ration of things and time spread out in space. It would 
have been necessary to regard space itself, and the geometry 
which is immanent in space, as an ideal limit in the direction 
of which material things develop, but which they do not 
actually attain. Nothing could be more contrary to the 
letter, and perhaps also to the spirit, of the Crilique of 
Pure Reason. No doubt, knowledge is presented to us in 
it as an ever-open roll, experience as a push of facts that 
ia for ever going on. But, according to Kant, these facts 
are spread out on one plane as fast as they arise; they are 
external to each other and external to the mind. Of a 
Imowledge from within, that could grasp them in their 
springing forth instead of taking them already sprung, 
that would dig beneath space and spatialized time, there 
is never any question. Yet it is indeed beneath this plane 
that our consciousness places us; there flows true duration. 
In this respect, also, Kant is very near his predecessors. 
Between the non-temporal, and the time that is spread 
; distinct moments, he admits no mean. And aa 
is indeed no intuition that carries us into the non- 
nporal, all intuition is thus found to be sensuous, by 
oition. But between physical existence, which is 
[ out in space, and non-temporal existence, which 
I uoly be a conceptual and logical existence like that 
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of which metaphysical dogmatism epealis, is there a(^ 
room for consciousness and for life? There is, unquestion- 
ably. We perceive it when we place ourselves in duration 
in order to go from that duration to moments, instead o£_ 
starting from moments in order to bind them again aoil 
to construct duration. H 

Yet it was to a non-temporal intuition that the immediate^ 
successors of Kant turned, in order to escape from the 
Kantian relativism. Certainly, the ideas of becoming, 
of progress, of evolution, seem to occupy a large place in 
their philosophy. But does duration really play a part 
in it? Real duration is that in which each form flows out 
of previous forms, while adding to them something new, 
and is explained by them as much as it explains them; 
but to deduce this form directly from one complete Being 
which it is supposed to manifest, is to return to Spinozism, 
It is, like Leibniz and Spinoza, to deny to duration all 
efficient action. The post- Kantian philosophy, severe 
as it may have been on the mechanistic tlieories, accepts 
from mechanism the idea of a science that is one and the 
same for all tiinds of reality. And it is nearer to mechanism 
than it imagines ; for though, in the consideration of matter, 
of life and of thought, it replaces the successive degrees 
of complexity, that mechanism supposed by degrees of the 
realization of an Idea or by degrees of the objectification 
of a Will, it still speaks of degrees, and these degrees are 
those of a scale which Being traverses in a single direction. 
In short, it makes out the same articulations in nature that 
mechanism does. Of mechanism it retains the whole 
design; it merely gives it a different coloring. But it 
]a the design itself, or at least one half of the design, thai 
needs to be re-made. 

If we are to do that, we must give up the method of 
ecnBlmction, which was that of Kant's successors. We 
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must api)eal to experience — an experience purified, or, 
in other words, released, where necessary, from the molds 
that our intellect has formed in the degree and proportion 
of the progress of our action on things. An experience 
of this kind is not a non-temporal experience. It only 
seeks, beyond the spatialized time in which we believe 
we see continual rearrangements between the parts, that 
concrete duration in which a radical recasting of the whole 
is always going on. It follows the real in all its sinuosities. 
It does not lead us, like the method of construction, to 
higher and higher generalities — piled-up stories of a mag- 
nificent building. But then it leaves no play between the 
explanations it suggests and the objects it has to expl»n. 
It is the detail of the real, and no longer only the whole 
^^ a lump, that it claims to illumine. 

^H'niat the thought of the nineteenth century called for s 
^^Alilosophy of this kind, rescued from the arbitrary, capable 
of coming down to the detail of particular facts, is un- 
questionable. Unquestionably, also, it felt that this 
philosophy ought to establish itself in what we call con- 
crete duration. The advent of the moral sciences, the 
progress of psychology, the growing importance of embry- 
ology among the biological sciences — all this was bound 
to suggest the idea of a reality which endures inwardly, 
which is duration itself. So, when a philosopher arose who 
announced a doctrine of evolution, in which the progress 
of matter toward perceptibility would be traced together 
^^fitb the advance of the mind toward rationality, in which 
^^■e complication of correspondences between the external 
^^nd the internal would be followed step by step, in which 
^change would become the very substance of things — to 
him all eyes were turned. The powerful attraction that 
fipencerian evolutionism has exercised on contemporary 
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thought is due to that very cause. However far Spencc 
may seem to be from KaDt, however ignorant, indeed, he 
may have been of Kantianism, he felt, nevertheless, at 
his first contact with the biological sciences, the directioi^ 
in which philosophy could contiQue to advance withoq^ 
laying itself open to the Kantian criticism. H 

But he had no sooner started to follow the path than hs 
turned off short. He had promised to retrace a genesis, 
and, lo! he was doing something entirely different. His 
doctrine bore indeed the name of evolutionism; it claimed 
to remount and redescend the course of the universal 
becoming; but, in fact, it dealt neither with becoming 
nor with evolution. 

We need not enter here into a profound examination of 
this philosophy. Let us say merely that the usual device of the 
Spencerian method consists in reconslrucling evoltUum with 
I fragments of the evolved. If I paste a pictiu-e on a card and 
 then cut up the card into bits, I can reproduce the picture 
by rightly grouping again the small pieces. And a child 
who working thus with the pieces of a puzzle-picture, and 
putting together unformed fragments of the picture finally 
obtains a pretty colored design, no doubt imagines that he 
has produced design and color. Yet the act of drawing 
and painting has nothing to do with thiit of putting taj 
gether the fragments of a picture already drawn and alfl 
ready painted. So, by combining together the most simplM 
results of evolution, you may imitate well or ill the meet 
complex effects; but of neither the simple nor the complex 
will you have retraced the genesis, and the addition rim 
evolved to evolved will bear no resemblance whatever flfl 
the movement of evolution. ^| 

Such, however, is Spencer's illusion. He takes realitj^ 
in its present form; he breaks it to pieces, he ecattera 
it in fragments which he throws to the winds; then he 
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"integrates" these fragments and "dissipates their mov&- 
ment." Having imitated the Whole by a work of mosaic, 
he imagines he has retraced the design of it, and made the 
genesis. 

Is it matter that is in question? The diffused elements 
which he integrates into visible and tangible bodies have 
all the air of being the very particles of the simple bodies, 
which he first supposes disseminated throughout space. 
They are, at any rate, "material points," and consequently 
unvarying pointe, veritable httle solids: as if solidity, 
being what is nearest and handiest to us, could be found 
at the very origin of materiality ! The more physics pro- 
gresses, the more it shows the impossibihty of representing 
the properties of ether or of electricity— the probable base 
of all bodies — on the model of the properties of the matter 
which we perceive. But phQosophy goes back further 
even than the ether, a mere schematic figure of the re- 
lations between phenomena apprehended by our senses. 
It knows indeed that what is visible and tangible in things 
represents our possible action on them. It is not by divid- 
ing the evolved that we shall reach the principle of that 
which evolves. It is not by recomposing the evolved 
with itself that we shall reproduce the evolution of which 
it is the term. 

Is it the question of mind? By compounding the 
reflex with the reflex, Spencer thinks he generates instinct 
and rational volition one after the other. He fails to see 
that the speciaUzed reflex, being a terminal point of evo- 
lution just as much as perfect will, cannot be supposed 
at the start. That the first of the two terms should have 
reached its final form before the other is probable enough; 
but both the one and the other are deposits of the evolution 
movement, and the evolution movement itself can no more 
be expressed as a function solely of the first than solely 
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of the second. We must begin by mLxing the reflex and 
the voluntary. We must then go in quest of the fluid 
reality which has been precipitated in this twofold form, 
and which probably shares in both without being either. 
At the lowest degree of the animal scale, in living beings 
that are but an undifferentiated protoplasmic mass, the 
reaction to stimulus docs not yet call into play one definite 
mechanism, as in the reflex; it has not yet choice among 
several definite mechanisms, a-s in the voluntary act; it is, 
then, neither voluntary nor reflex, though it heralds both. 
We experience in ourselves something of this true original 
activity when we perform semi-voluntary and semi-auto- 
matic movements to escape a pressing danger. And yet. 
this is but a very imperfect imitation of the primitive 
acter, for we are concerned here with a mixture of 
activities already formed, already localized in a brain 
and in a spinal cord, whereas the original activity was a 
simple thing, which became diversified through the very 
construction of mechanisms like those of the spinal cord 
and brain. But to all this Spencer shuts his eyes, because 
it is of the essence of hts method to recompose the con- 
sohdated with the consolidated, instead of going back 
to the gradual process of consolidation, which is evolution 
itself. 

le it, finally, the question of the correspondence between 
mind and matter? Spencer is right in defining the in- 
tellect by this correspondence. He is right in regarding 
it as the end of an evolution. But when he comes to re- 
trace this evolution, again he integrates the evolved with 
the evolved — failing to see that he is thus taking useless 
trouble, and that in positing the slightest fragment of 
the actually evolved he posits the whole — so that it i» 
vain for him, then, to pretend to make the genesis of it. 

For, according to him, the phenomena that succeed 
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each other in nature project into the human mind images 
which represent them. To the relations between phenom- 
ena, therefore, correspond symmetrically relations between 
the ideas. And the most general laws of nature, in which 
the relations between phenomena are condensed, are thus 
found to haveengendered the directing principles of thought, 
into which the relations between ideas have been integrated. 
Nature, therefore, is reflected in mind. The intimate 
structure of our thought corresponds, piece by piece, to 
the very skeleton of things — I admit it willingly; but, in 
order that the human mind may be able to represent re- 
lations between phenomena, there must first be phenomena, 
that is to say, distinct facts, cut out in the continuity of 
becoming. And once we posit this particular mode of 
cutting up such as we perceive it to-day, we posit also the 
intellect such as it is tcMlay, for it is by relation to it, and 
to it alone, that reality is cut up in this manner. Is it 
probable that mammals and insects notice the same aspects 
of nature, trace in it the same divisions, articulate the whole 
in the same way? And yet the insect, so far as intelligent, 
has already something of our intellect. Each being cuta 
up the material world according to the lines that its action 
must follow: it is these lines of possible action that, by 
intercrossing, mark out the net of experience of which 
each mesh is a fact. No doubt, a town is composed ex- 
clusively of houses, and the streets of the town are only the 
intervals between the houses: so, we may say that nature 
contains only facts, and that, the facts once posited, the 
relations are simply the lines running between the facts. 
But, in a town, it is the gradual portioning of the ground 
into lots that has determined at once the place of the houses, 
r -their general shape, and the direction of the streets: to 
a portioning wc must go back if we wish to understand 
t particular mode of subdivision that causes each house 
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to be where it is, each street to run as it does. Now, the 
cardinal error of Spencer is to take experience already 
allotted as given, whereas the true problem is to know 
how the allotment was worked. I agree that the laws of 
thought are only the integration of relations between 
facts. But, when I posit the facts with the shape they 
have for me to-day, I suppose my faculties of perception 
and intellection such as they are in me to-day; for it 
they that portion the real into lots, they that cut the fact* 
out in the whole of reality. Therefore, instead of sajing 
that the relations between facts have generated the laws 
of thought, I can as well claim that it is the form of thought 
that has determined the shape of the facts perceived, and 
consequently their relations among themselves: the two 
ways of expressing oneself are equivalent; they say at 
bottom the same thing. With the second, it is true, w*^ 
give up speaking of evolution. But, with the first, woj 
only speak of it, we do not think of it any the more. For 
a true evolutionism would propose to discover by what 
modTis Vivendi, gradually obtained, the intellect has adopted 
its plan of structure, and matter its mode of subdivisioa,| 
This structure and this subdivision work into each othe^ 
they are mutually complementary; they must have pro* 
gressed one with the other. And, whether we posit the 
present structure of mind or the present subdivision of 
matter, in either case we remain in the evolved: we are 
told nothing of what evolves, nothing of evolution. _J 

And yet it is this evolution that we must discover. AH 
ready, in the field of physics itself, the scientists who aim 
pushing the study of their science furthest incline to believe 
that we cannot reason about the parts as we reason about 
the whole; that the same principles are not applicable 
to the origin and to the end of a progress; that neither 
creation nor annihilation, for instance, is inadmissible 
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when we are concerned with the constituent corpuscles 
of the atom. Thereby they tend to place themselves 
in the concrete duration, in which alone there is true 
generation and not only a composition of parts. It is 
true that the creation and annihilation of which they speak 
concern the movement or the energy, and not the imponder- 
able medium through which the energy and the movement 
are supposed to circulate. But what can remain of matter 
when you take away everything that determines it, that 
is to say, just energy and movement themselves? The 
I philosopher must go further than the scientist. Making 
' ft clean sweep of everything that is only an imaginative 
symbol, he will see the material world melt back into a 
simple flux, a continuity of flowing, a becoming. And he 
will thus be prepared to discover real duration there where 
it is still more usefid to find it, in the realm of life and of 
consciousness. For, so far as inert matter is concerned, 
we may neglect the flowing without committing a serious 
|.error: matter, we have said, is weighted with geometry; 
Ignd matter, the reality which descends, endures only by 
a connection with that which ascends. But life and con- 
iciousness are this very ascension. When once we have 
isped them in their essence by adopting their movement, 
e understand how the rest of reality is derived from them. 
 Evolution appears and, within this evolution, the pro- 
ssive determination of materiality and intellectuality 
■by the gradual consolidation of the one and of the other, 
l3ut, then, it is within the evolutionary movement that 
we place ourselves, in order to follow it to its present re- 
sults, instead of recomposing these results artificially with 
fragments of themselves. Such seems to us to be the true 
inction of philosophy. So understood, philosophy is 
* only the turning of the mind homeward, the coincidence 
[ human consciousness with the hving principle whence 
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it emanates, a contact with the creative effort: it is the 
study of becoming in general, it is true evolutionism and 
consequently the true continuation of science — provided 
that we und rstand by this word a set of truths either 
experienced or demonstrated, and not a certain new 
scholasticism that has grown up during the latter half 
of the nineteenth century around the physics of Galileo, 
as the old scholasticism grew up around Aristotle. 
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Bj Edouard Le Rov. Translated from the French bj 
Vincent Benson, late scholar of New College, Oxford. 235 
pp. iziDo. Si'^S net, by mail ti.35. 

Presents M. Bergson's philosophy to the public 
at large, giving as short a sketch as possible, and 
describing, without too minute details, the general 
trend of his movement. An introduction which will 
make it easier to read and understand M, Bergson's 
works, and serve as a preliminary guide to thoi 
who desire initiation in the new philosophy. 

Proftsior Bergson in a letter to the author says:— 
"Underneath and beyond the method, you have caught 
the intention and the spirit. . . . Your study could not 
be more conscientious or true to the original . , . much 
more has been necessary than a close study of my works : 
it has required deep sympathy of thought, the power, in 
fact, of rethinking the subject in a personal and original 
manner. Nowhere is this sympathy more in evidence 
than in your concluding pages, where in a few words, 
you point out the possibilities of further developments of 
the doctrine. In this direction I should myself say exactly 
what you have said." 

Professor E. Creighton in the Philosophical Review 
says : — "As a whole, an admirable piece of work ; I have 
not seen anything that will compare with it as an exposi- 
tion of M. Bergson's thought. . . . The Bergsooian 
philosophy as expounded by M. Lc Roy oftentimes seems 
more convincing than it does in its original form, 1 do 
not mean by this that the doctrines have been changed or 
modified in M. Le Roy's exposition." 
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fortning. With epeciai notes and exact referencee to original 
to the author's dwd observBtions and experimcnlfl. 
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